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INSTRUCTION SEMINAR 


In Conjunction with the 


31st Annual Scientific and Clinical Session 
AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION 


August 31 through September 4, 1953 
THE PALMER HOUSE CHICAGO 


WATCH THE ARCHIVES FOR ANNOUNCEMENT OF SUBJECT MATTER 


Physicians and those therapists registered with the American Registry 


of Physical Therapists or the American Occupational Therapy Association 


will be permitted to enroll for the instruction seminar. The charge for a 


single lecture is $2.00; for a full schedule of eight lectures, $15.00. 


For full information and application form address 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION 


30 North Michigan Avenue Chicago 2, Illinois 
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Stationary Subaqua Hydromassage Therapy Tanks 
A Leader in Performance, Design and Quality for Nearly 30 Years 


HM-601—COMBINATION 
ARM, LEG, AND HIP TANK 


HM.801-FULL BODY IMMERSION TANK 


Literature on Reqoest 


JILL E 


ELECTRIC. CORPORATION 
50 Mill Road, Freeport, 4. 1., N.Y. 


MEAD STIMULATOR 


Interrupted Direct (Galvanic) Current 
For Prolonged Electrical Stimulation of Denervated Muscle 


Patients with peripheral nerve disorders who could benefit from daily electro-therapy often get only 
token treatment because of the expense and inconvenience of daily office visits. Here is the answer 


to this need intensive treatment 


UNDER MEDICAL SUPERVISION 

AT LOW COST TO PATIENT 

WITHOUT LOSS OF WORK TIME 

WITH SIMPLICITY AND SAFETY OF OPERATION 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 
1507 S. Compton Avenue, St. Louis 4, Mo. 


THE KABAT - KAISER INSTITUTE 


at Vallejo, California, announces three months 
post-graduate courses for physical therapists in 
techniques of neuromuscular re-education. Phys- 
cal therapists must be members of the American 
Physical Therapy Association, members of the 
American Registry of Physical ~~ or qual- 
ified foreign physical therapists. ourses start 
Jan Ist, April Ist, July Ist and Oct Ist 
Number of students accepted is limited. Certificate 
given upon successful completion of the course. 


Tuition: $150. 
Applicants should communicate with: 


Margaret Knott 
Chief Physical Therapist 


KABAT-KAISER INSTITUTE 
VALLEJO, CALIFORNIA 


OPPORTUNITIES AVAILABLE 


(Please send for our Analysis Form so we may prepare an 
Individual Survey for you.) 


WANTED — PHYSICAL THERAPISTS: (a) Ve my and oc- 
cupational therapists: well established rapidly row!ne renabilite. 
ton center; large city, university medical center, dwest. (b) 
Speech, occupational and physical therapists; new convalescent 
home for crippled children; college town, 100,000, Seow 

(c) Consultants in therapy (physical, occupational, 

standing therapist able to direct others; $5000-$7000. 

head department, 18-man group; college town, Middle West. 
instructor in physical therapy; Master's degree required; approved 
school; targe teaching hospital; minimum $4000. (f) Chiet; well es- 
tablished group; man preferred: large city, Pacific Coast; . 
(g) To direct public health physical therapy program under su- 
pervision of physician; state department of health; university 
center 


For further information segerdion, these portunities, please 
Burneice Larson, Medical ureau, Palmolive tutiding, 
cago. 


pe 47% on | 


D-491 F.C.C. TYPE APPROVED 


MASTER FISCHERTHERM 


model 1200 


Be Sure to Visit Our Booth No. L-27 at 
the AMA Meeting June 1 through 5, 1953 


Our Three Eastern Warehouse Distributors Will Be 
In Charge... 

Atlantic-Ray Company, 909 Boylston St., Boston, Mass., 

Empire Medical Distributors, 118 E. 28th St., New York City, 

and B. F. Haber Co., 2043 Chestnut St., Philadelphia, Pa. 


Ah. A. FISCHER & CO. 


517 COMMERCIAL STREET, GLENDALE 3, CALIF. 


® for descriptive literature 


Manufacturer of ELECTRO-THERAPY EQUIPMENT 


PENNSYLVANIA ACADEMY OF 
PHYSICAL. MEDICINE AND 
REHABILITATION 


Thursday, March 19, 1953 
Scientific Session, 8:30 P.M. 
Philadelphia County 
Medical Society Bldg., 
2'st and Spruce Streets, Philadelphia 
PROGRAM 


|. Peripheral Nerve Injuries—Lecture 
and Motion Pictures 


W. A. Tomasco, M.D. 


2. Presentation of Peripheral Nerve 
Injury Cases 


Charles A. Furey, Jr., M.D. 


3. Discussion 


Harold Lefkoe, M.D. 


Make reservations with the Secretary, 
J. Murl Johnston, M.D., 694 Washing- 
ton Rd., Pittsburgh 28, Pennsylvania. 


CHICAGO SOCIETY OF PHYSICAL 
MEDICINE AND REHABILITATION 


Meeting—Wednesday, April 22, 1953 
8 P.M. 


Illinois Central Hospital 
5800 S. Stony Island Avenue, Chicago. 
See bulletin board for room number. 


Subject: “A Physiatrist’s Approach to 
the Treatment of Contractures.” 
Arthur A. Rodriquez, M.D., Consult- 
ing Physiatrist and Head, Depart- 
ment of Physical Medicine and Re- 
habilitation, Illinois Central Hospital, 
Chicago. 


Make reservations with the Secretary- 
Treasurer, Dr. |. F. Hummon, 
30 N. Michigan Ave., Room 829, 
Chicago 2. 
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Wringing \ FOR 
No AL HOSPITAL 


Dripping £ = AND 


30 MINUTES MOIST HEAT CLINIC 
WITH EACH APPLICATION 


Local MOIST HEAT can most effectively OY 
be applied with the HYDROCOLLATOR a 

STEAMPACK. Simply heat in water, lift 
out, wrap in towel, and apply. Special 
heat retaining gel filler absorbs and 
holds water to give at least 30 minutes 
effective moist heat with each applica- 


6-Pack Model SS 


Automatically maintains a constant supply of 
tion. Packs can be used over and over. ready-to-use Hydrocollator Steam packs. Tem- 
Well designed to fit any body contour. perature is thermostatically controlled. Heated 
teed ln fendi h ital d clini packs are easily taken to the patients, thus 
you can treat several patients at the same 
time. No need to transport patients to the 
heat source and await their turn. 
CHATTANOOGA PHARMACAL No plumbing connections. Simply plug into 
COMPANY, Inc. your electrical outlet. Sturdy, handsome stain- 
CHATTANOOGA 5. TENNESSEE less steel construction. 


WRITE FOR LITERATURE AND PRICES 


. GET THEM ON THEIR FEET 


TO AVOID CIRCULATORY COMPLICATIONS 


THE “Mary Lee" LINE 


PATIENT ERECTOR & AMBULATOR 


CUTS DOWN HOSPITAL OVERHEAD 
SPEEDS PATIENT RECOVERY 


LIGHT IN WEIGHT, EASY TO MANIPULATE 


M. L. SPECIALTIES, Co., Inc. Box 93, R.D. 1, Monticello, N.Y, 


HYDROCOLLATOR | HYDROCOLLATOR 
MASTER UNITS 
di new... ! | 
write 


variable frequencies for 
conventional low-volt therapy 


* Muscle Stimulation Ion-Transfer Therapy 
* Electro Diagnosis ° Medical Galvanism 


AVAILABLE CURRENTS 

A. C., from 18 to 3000 cycles per second in sine wave and 
square wave 

D. C., straight and any desired degree of pulsation 

A. C. and D. C. PULSES of 1 m/s duration (may be regulated 
from 1 to 100 pulses per second). 

ALL CURRENTS SURGING (except pulses) from 6 to 60 
surges per minute 

SUPERIMPOSED CURRENTS: any alternating current can 
be superimposed on any direct current, or vice versa 
OSCILLOSCOPE OPTIONAL: CD4P-S may be equipped 
with a 3” oscilloscope. 


TWO CIRCUITS: separate circuits and controls for A. C. 
and D. C. for easier operation and wider range of appli- 


cation. 


For literature, price, demonstration, write Dept. A-3. ; 
Simple To Operate 


TECA corporation 238D st. Reliable + Efficient 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


EASTERN SECTION SPRING SESSION 
SATURDAY, APRIL 25, 1953 


Institute of Physical Medicine and Rehabilitation 
400 East 34th Street. New York 16, New York 


Physicians, Other Professional Personnel and Their Guests Are Welcome 


Address Inquiries to 
H. Bruno Arnold, M.D., Secretary 
Eastern Section, American Congress of Physical Medicine and Rehabilitation 
1442 Chapel Street, New Haven 11, Conn. 


TECA CD4P-S 
a low price generator with 
: 
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MEETINGS OF INTEREST 
TO THOSE IN THE 
FIELD OF PHYSICAL MEDICINE 
AND REHABILITATION 


In this column wall be published information 
about meetings of interest to those in the field of 
physical medicine. New data should be sent 
promptly to the office of the ARCHIVES, 30 
North Michigan Avenue, Chicago 2, Illinois. 


| American Congress of Physical Medicine and Re- 
habilttation Annual The Palmer 


Session, 


House, Chicago, August 31 through September 4, 
1953. Walter J. Zeiter, M.D., Chairman, Conven 
i tion Committee, 30° North Michigan Ave., Chi 
{ cago 2. 
l] Chicago Society of Physical Medicine and Reha- 
hilitation Regular monthly meetings, September 
through May, every fourth Wednesday. Dr. 1. F. 


Treasurer, 30 N. Michigan 


Chicago 


Hummon, Secretary- 
Room 


Ave., 


fi New York Society of Physical Medicine — Month- 
| ly meetings held first Wednesday. Madge C. L 
d McGuinness, M.D., Secretary, 48 E. 62nd St., New 


York 21, N. Y, 


Pennsylvania Academy of Physical Medicine and 
Rehabilitation Regular meetings on third Thurs- 
day of month, held bi-monthly. Secretary-Treasurer, 
J. Murl Johnston, M.D., 694 Washington Rd., Pitts 
burgh 28, Pa 


Occupational Therapy Association 

November 13-20, 1953, Sham- 
Marjorie Fish, OTR, 
42nd Street, New 


American 
Annual Conference, 
rock Hotel, Houston, 
Executive Director, 33 


| York 18, N. Y. 


‘Texas 


West 


| American Physical Therapy Association — Annual 
Conference, June 15-19, Baker Hotel, Dallas, Texas 
Mildred Elson, I-xecutive Director, 1790 Broadway, 


York 19, N. Y 


International 


World Congress of the World Confederation for 
Physical Therapy — London, England, September 
7-12, 1953. Secretary, Miss M. J. Neilson, Chart- 
ered Society of Physiotherapy, Tavistock House, 
‘a Tavistock Square, London, W.C. 1, Eng- 
lame 
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| {| PRESTON 


NEW YORK 
USA 


a COMPLETE LINE 


of Equipment for 


PHYSICAL MEDICINE 
and REHABILITATION 


ALL your needs supplied 
by ONE reliable source. 


REHABILITATION: Progressive Resistance 
Exercise Units; Walking Parallel Bars and 
Exercise Staireases of various designs; Invalid 
Walkers; Posture Training Mirrors, single and 
triple; Stall Bars; Pulley Weights; Shoulder 
Wheels; Shoulder Ladder; Supinator-Pronator; 
various types of Bieyele Exercisers; Restorator; 
Kanavel Table; Manuflex, with the new “Gym 
Kit” for hand therapy; Ankle exercisers; Quadri- 
ceps- Gastrocnemius- Footdrop Boots; Fold- 
away Jim, a gymnasium for the office or patient's 
home; Sayre’s Headslings, with or without 
scales to measure amount of traction; Gymnasium 
Mats in various sizes, thicknesses and coverings; 
Crutches and Canes; Cerebral Palsy Equipment. 


PHYSICAL THERAPY: Whirlpools for every 
use; Hubbard Tanks; Parattin Baths; “Moistaire”’ 
Heat Therapy Units; Hydrocollator Master Units 
and Steam Packs; Shortwave Diathermy, “Hano- 
and other makes; Galvanie-faradic-sinusoi- 


via” 
dal Generators; Hanovia Ultraviolet Lamps; Heat 
Lamps and Bakers; Ultrasonie Generators; Treat- 


ment Tables; Timers. 

DIAGNOSTIC APPARATUS: Chronaximeters; 
Electromyographs; Dynamometers; Ergographs; 
Gontometers; Oscillometers; Thermocouples. 


ITEMS OF INTEREST— 
Literature On Request 
AMBULATORY CERVICAL TRAC- 
TION APPARATUS is set on patient's 
shoulders and strapped around waist. By 


turning two nuts any desired degree of 
traction can be obtained.. . $37.50 


UNDERWOOD GRIP RESTORER & 
FINGER EXERCISER for graded resis 
tive exercises of the flexors. Permits some 
exercise of the extensors. Price of the 
New Model with aluminum frame reduced 


to i $16.50 


Inquiries invited. 


Send for your 
trated Catalog No, 1052. 


J.A.PRESTON corroration 


175 FIFTH AVE.-NEW YORK 10,N.Y.* ORegon 4-9044 
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Announcing 


The First Annual Essay Award 


sponsored by the 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


To stimulate interest in the field of physical medicine and rehabilitation, 
the American Congress of Physical Medicine and Rehabilitation will award 
annually, a prize for an essay on any subject relating to physical medicine 
and rehabilitation. The contest, while open to anyone, is primarily directed 
to medical students, internes, residents, graduate students in the pre-clinical 
sciences and graduate students in physical medicine and rehabilitation. The 
Annual Awards Committee suggests that members of the American Congress 
and American Society of Physical Medicine and Rehabilitation bring this 
announcement to the attention of interested persons. The following rules and 
regulations apply to the contest: 


1. Any subject of interest or pertaining to the field cf physical medicine 
and rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of 
Physical Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, not 
later than June 1, 1953. 


3. Contributions will be accepted from medical students, internes, resi- 
dents, graduate students in the pre-clinical sciences, and graduate students 
in physical medicine and rehabilitation. 

4. The essay must not have been published previously. 


5. The American Congress of Physical Medicine and Rehabilitation shall 
have the exclusive right to publish the winning essay in its official journal, 
the ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION. 


6. Manuscripts must not exceed 5000 words (exclusive of headings, 
references, legends for cuts, tables, etc.), and the number of words should 
be stated on the title page. An original and one carbon copy of the manu- 
script must be submitted. 


7. The winner shall receive a cash award of $200, a gold medal 
properly engraved, a certificate of award and an invitation to present the 
contribution at the 31st Annual Session of the American Congress of Physical 
Medicine and Rehabilitation at the Palmer House, Chicago, August 31 
through September 4, 1953. 


8. The winner shall be determined by the Annual Awards Committee 
composed of four members of the American Congress of Physical Medicine 
and Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name ~ 
of the winner is announced. 


10. The American Congress of Physical Medicine and Rehabilitation 
reserves the right to make no award if, in the judgment of the Annual Awards 
Committee, no contribution is acceptable. The Congress may also award 
certificates of merit to contributors whose essays may be considered second 
and third best submitted. Announcement of the winner will be made before 
August 1, 1953. 


11. Officers and members of the American Congress and the American 
Society of Physical Medicine and Rehabilitation are not eligible for this award. 
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Othce, 30 N. Michigan Ave., Chicago 2, Illi 
The statements in the manusc pub- 
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Congress of Physical Medicine and Rehabilita 

tion ‘ow the Justus F. Lehmann, M.D. 


and/or American Physical 
Medicine and Rehabilitation does not assume 
any responsibility for statements contained 
therein. Manuscripts accepted for publication in Prevention and Management of Athletic Disabilities. 
may not be published elsewhere bers, m., and Murray B. Ferderber, M.D. 


—_——- Discussed by Dr. F. J. Schaffer 
OFFICERS 
sai as of Physical Medicine Effect of Vasodilating and Vasoconstricting Drugs on 
and Rehabilitation 
WALTER M. SOLOMON. MD the Temperature of Normal and Arthritic Joints. 

Cleveland, President. Joseph L. * snconmate M.D., and Steven M. Hor 
WILLIAM B. SNOW, M.D. vath, Ph. 

New York, N. Y., President-Elect. 
WILLEAM PAUL, M.D., 
TOW BORK. Vice-President. Physical Medicine and Rehabilitation: Prescription 

New York, N. Y.. Second Vice-President. and Effectiveness in Chronic Illiness. A. B. C. 
GORDON M. MARTIN, M.D., Knudson, M.D. 

Rochester, Minn., Third Vice-President. 
A. B. C. KNUDSON, M.D., Discussed by Dr. N. Covalt 

Washington, PD. C., Fourth Vice-President. 
DONALD L. ROSE, M.D., one ‘ ‘ 

Kansas City, Kan., Fifth Vice-President. Rehabilitation in the Treatment of the Patient with 
FR ANC .* BAKER, M.D., Rheumatoid Arthritis. Edward W. Lowman, M.D., 
FR NK M and Philip Lee, M.D. 

Rochester, Minn., Treasuret 
WALTER 1. ZEITER, M.D., 

Cleveland, Executive Director 
DOROTHEA AUGUSTIN, 


Chicago, Executive Secretary. 


EXECUTIVE COUNCIL 
Robert L. Bennett, M.D., Warm Springs, Ga., 
Chairman 
Norman FE. Titus, M.D., West Chester, Pa., 
Sec retary 
William Bierman, M.D., New York, N. Y. 
Earl ©. Elkins, M.D., Rochester, Minn. Medical News 
Kristian G. Hansson, . New York, N. Y. 
Tohn Severy Hibben, . Pasadena. 
Abraham R. Hollender, Miami Reach, 


Editorial 


a. 
T'uddleston, M.D., Santa Monica, : 
Calif. Bock Reviews 
H. Worley Kendell, M.D., Peoria, 1. 
Miland FEF. Knapp, M.D., Minneapolis, Minn 
Disraeli Kobak, M.D., Chicago 
Frank If. Krusen, M_D., Rochester, Minn. 
Walter S. McClellan, M.D., Saratoga Springs, 
NY 


. Physical Medicine Abstracts 
Fred Moor, M.D... Tos Angeles 
Nathan IH. New Orleans. 
William I Philadelphia 
Arthur T . Boston, Mass 
Walter M Solomon, M.D., Cleveland, Ohio, 
Ex-Officio Directory, Members American Congress and American 
EDITOR EMERITUS Society of Physical Medicine and Rehabilitation. 194 
Disraeli Kobak, M.1D., Chicago 


Subseription In the United States. its possessions, . 
and Mexico, $7.00 yearly; Canada, $8.00; elsewhere, 
$14.00 the year 

Advertising rates on application. All advertising copy 
subleet to acceptance by Publication Committee 
COPYRIGHT: Matter appearing in the ARCHIVES 

OF PHYSICAL MEDICINE AND REHABILITA EDITOR OF THE MONTH 
TION is coveret by copvright Permission wiil he 
cranted on request for reproduction in reputable pub 
lieations {* proper credit is given. Reproduction for R, 
commercial purposes will not be permitted FRED B. MOO M.D. 
Published monthly at Chicago Iilinots, by the . 
American Congress of Physical Melicine and Los Angeles, Calif. 
Rehabilitation 

Entered as Second Class Matter at the Vost Office 
at Chicago, Minois 


Printed in U.S.A 


139 
153 
162 
168 
175 
185 
e 
188 
/ 


THIS ALL-PURPOSE 
DIATHERMY IS 
ECONOMICAL 


@ Adaptable to ALL technics — contour applicator (illustrated), 
induction cable, air-spaced electrodes and cuff technic. A smooth 


current is provided for minor electrosurgery. 


Power for Deep Heating — frequency is controlled by a unique 
method which permits the full power of both large and small areas 


by short wave diathermy. 


Accepted by A.M.A, Council on Physical Medicine and Rehabilita- 
tion; approved by F.C.C, and the Underwriters Laboratories. Eco- 
nomical — as illustrated, with contour applicator, $642.00 f.o.b. 


factory. 


* 


MILTON, WISCONSIN. 


d ’ 
NI DIATHERMY 
UNIVERSAL 
| 
FCC 
ATION 


THE BIOPHYSICAL BASIS OF BIOLOGIC ULTRASONIC 


REACTIONS WITH SPECIAL REFERENCE TO 
ULTRASONIC THERAPY * 


JUSTUS F. LEHMANN, M.D. 
Fellow in Biophysics 


Mayo Foundation, University of Minnesota 


ROCHESTER, MINN. 


‘There are quantitative but no qualitative physical differences between 
waves of sound and those of ultrasound (Bergmann,’ Lehmann,’ Hiede- 
mann’). The wavelengths of ultrasound are much shorter than those of audi- 
ble sound. Asa result the ratios of the size of the obstacles in the ultrasonic 
field to the wavelengths are different from the ratios encountered in the field 
of audible sound. Interfaces, membranes and structures, which do not affect 
the propagation of audible sound waves, reflect or diffract the ultrasonic beam. 
Qn the other hand, because of its short wavelength it is possible to direct 
ultrasonic energy to the region of the diseased organ (Born,** Pohlman’). 
Furthermore, the volume of the ultrasonic waves at therapeutic intensities is 
much greater than that of ordinary audible sound waves. The intensity as 
used in therapy is about 10" that of a conversation (Pohlman*). That means 
that we find the following mechanical phenomena at an ultrasonic intensity 
between | and 5 watts cm., * at a frequency of 800 to 1,000 kilocycles per sec 
ond (keps) and at a density of the medium of about 1 g. cm.-* The am 
plitude of the alternating pressure is in the range of 1 to 4 atmospheres, The 
distance between the region of maximal rarefaction and that of maximal 
compression is about 0.1 em. The amplitude of the movements of the par 
ticles is only of the order of 10 7 to 10 © em. and their maximal velocity is 
10 to 26 em. sec! But the acceleration of the elementary particles of the 
medium is about 5 + 10’ to 16 + 10’ em. sec. * This means that the accelera 
tion is about 10° times that of gravity. All these mechanical forces alternate 
their direction with the frequency of the ultrasonic waves, that is, 10% times 
per second. Finally, ultrasonic energy is absorbed and converted into heat. 
The absorption coefficient and therefore the heating effect increase with the 
frequency of the waves. 

In addition to these primary effects, many secondary ones have been 
observed. For example, cavitation or pseudo-cavitation may occur in tissues 
traversed by the ultrasonic waves. By cavitation is meant that empty spaces 
or gas bubbles are formed in the tissues during the phase of low pressure, 
When these cavities in the tissue collapse during the phase of high pressure 
or when the gas bubbles oscillate with the resonant frequency, alternating 
pressures of the order of 1,000 atmospheres are created, (Rayleigh,’?’ Minnaert," 
- * The work on which this paper is based was carried out at the Max Planck Institute for Biophysics 
and at the I. Medizinische Universitatsklinik, Frankfurt-am. Main, Germany 

1 Bergmann, Ludwig Der Ultraschall und seme Anwendung im Wissenschaft und Technik Ed 
5, Zurich, S. Hirzel Verlag, 1949, pp. 744. 

2 Lehmann, J. F.: Der Therapie mit Ultraschall und thre Grundlagen, Ergebn. d. phys-ciatet. Therap. 

‘en F Grundlagen und Ergebnisse der Ultraschallforschung. Berlin, Walter de Gruy 
re “born, H Beitrag zum Dosierungsproblem bei der Ultraschalltherapie, Arztliche Forschung 
a H Physikalische Grundlagen des Ultraschalles, Strahlentherapie, 79:513, 1949 


Pohlman, Reimar Die Ultraschalltherapie. Quantitative Angaben zu ihrem Wirkungsmechanis 
mus, Deutsche med. Wehnschr, 73:373 (Sept.) 194% 
7 Rayleigh, J. W. S. The Theory of Sound Ed. 2, London, Macmillan & Co., 1894-1896, 2 vols 
8. Minnaert, M On Musical Air-bubbles and the Sounds of Running Water, Philosophical Maga 


zine & J. Se. 16:235 (Aug.) 1938. 
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Meyer and Tamm,’ Pfriem,"® Smith,'' Trilling’). As a result of cavitation, 
luminescence and chemical reactions as well as a variety of additional physi 
cochemical effects are observed (Buchtala,’*" Fuchs and Buchtala,” 
Schrever,” Bergmann,’ Hiedemann,? Lehmann,'?* Woeber,“ Grabar and 
Prudhomme,” * Grabar and Rouyer™?. 


Impressed by these facts many authors have concluded that the thera- 
peutic and biologic effect of ultrasonic energy in vivo must be due to these 
mechanical forces (Dyroff and Horvath,” Hintzelmann,” Parow-Souchon,” 
Pohlman and associates,” Buchtala,’*" Fuchs and Buchtala,'!’ Schreuer’’). 
Therefore it was necessary to determine experimentally whether this assump- 
tion was correct or not. At the outset, it was found that the occurrence of 
hyperemia, edema and necrosis after irradiation with an intensity in the 
range of 1.5 to 3.1 watts cm. # at a total output between 15 and 31 watts and 
at a frequency of 1,000 keps. was highly dependent on the temperature of 
the tissue (table 1), (Lehmann). In these experiments the tails of white 
mice were used, because they adapt their own tissue temperature very well 
to that of the surrounding water bath. Hyperemia of short duration was 
called a slight reaction, hyperemia of longer persistence combined with edema 
was called a medium reaction, and necrosis or formation of ulcers was desig- 
nated a severe reaction. 

If a lower intensity of ultrasonic energy was applied, it was observed 
that the temperature of the surrounding water bath had to be higher in order 
to produce the reaction. [by comparison of the measured average of the tissue 
temperature during irradiation with the results of heating, it could be shown 
that the heating effect of ultrasonic energy was sufficient to explain the effect 
of ultrasonic treatment. Finally, any biologic effect could be prevented by cooling 
to3to4 C., even if the intensity of the radiation was twice as high and the period 


Meyer, E., and Tamm, K Figenschwingung und Diimpfung von Gasblasen in Flussigkeiten, 
Akustische Ztschr, 4:145, 1959 

Akustische Ztschr. S:202, 1940 

Il, Smith, F. Db (tm the Destructive Mechanical Effects of the Gas-bubbles Liberated by the Pas 
sage of Intense Sound Through a Liquid, Vhilosophical Magazine & J. S« AM:1147 Chunme) 1955 

: Frilling, Leon The Collapse and Rebound of a Gas Bubble, J. Apphed Physics. 23:14 (Jan.) 

13 Suchtala, Viktor Iie Ultraschallwirkung auf den wachsenden K«ochen Ergebnisse tlerexperi 
menteller Untersuchungen an jungen Hunden, Strahlentherapie, TH:127, 1945 

Buchtala, Behandlung von Warzen mit Ultraschall CUltraschallkaustik), Strahlentherapie 
TH:145, 1945 

16 Fuchs, H. K., and Buchtala, V Ergebnisse der Ultraschallbehandlung und experimenteller 
Untersuchungen, Deutsche med. Weblnsehr. 74:277 (Mar.) 1949 
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TApLe J Reactions After Irradiation of the Tails of Mice With Ultrasound for 
30 Minutes 


Femperature of Reactions 
Water Bat ( Animals Sheht Medium Severe 


29-30 
30-31 
31-32 
32-33 
33-34 
34-35 
35-36 
36-37 
37-38 
38-39 


of exposure eight times as long as the conditions of the experiments at higher 
temperatures. 


The effect of ultrasonic energy of 3 watts cm. ? at a total output of 30 
watts on the sciatic nerve in the living mouse was also highly dependent on 


TABLE 2. Effect of Ultrasonic Energy on Sciatic Nerve. 
Effect on Setatic Nerve 
Motility 
and Sensibuity Complete Nerve Inexcitable to 
Temperature -~Not Damaged Impaired Paralysis Electrical Stimulation 
of Water Num- Per Per Num Per Num Ver 
Bath, °C. Animals Cent ber Cent ber Cent 


1-2 10 0 0 
21-22 40 . : 0 2 
28 40 52 24 
30-32 40 60 30 
32-34 40 3 90 38 
34-46 40 3 oO 


the temperature (table 2), (Lehmann). The chronaxy and rheobase were 
increased at higher temperatures (0.55 * O.11 millisee., 0.47 © 0.07 milliamp.) 
compared with the values of the controls (0.14 * O.O1 millisee., 0.19 © 0.03 
milliamp.). Hlowever, the chronaxy and rheobase remained the same as 
those of the controls if the tissues were cooled during the treatment. The 


results of recent investigations of Tlueter and Bolt, Ludwig,” 
40 


and Hlueter and associates” are in agreement with these experiments, as are 


the findings of Treanor and associates" on the different fibers of the bull 
frog's sciatic nerve. 

Furthermore, the ultrasonic effect (1.5 watts em., * 15 watts total out 
put) on the oxygen consumption of the tissues can be prevented by cooling 
(fig. 1), (Lehmann and Vorsechutz). This ultrasonic effect can be reproduced 


8.484. 


34 Lehmann, Justus Uber die Temperaturabhingigke:t therapeutischer Ultraschallreaktionen unter 
hesonderer Berucksichtigung der Wirkung auf Nerven, Strahlentherajie, 1950 
‘ Huter, 1 Messung der Ultraschallabsorption in trerischen Geweben und ihre Abhiingigkeit von 
der Frequenz, Naturwissenschaften. 35:255, 1945 
36 Hueter, T. | Ultraschallwellen als neue therapeutische Energieform, Arztliche Praxis 12, 1949 
37 Hueter, T. F On the Mechanism of Biological Effects Produced by Ultrasound, Chemical En 
gineering Progress Symposium, Series vol. 47, 1:57, 1951 
38 Hueter, J F., and Bolt, R. H An Ultrasonic Method for Outlining the Cerebral Ventricles, 
America. 23:160 (Mar.) 1951. 
1) The Velocity of Sound Through Tissues and the Acoustic Impedance of Tis 
America. 22:862 (Nov.) 1950 
Dyer, J.; Ludwig, G. D., and Kyrazis, D Thresholds of Damage in Nervous 
Tissues, Massachusetts Institute of Technology, Quarterly Progress Report, October-December, 1950, 
Treanor, W. J.; Lambert, E. H.; Herrick, J. F., and Krusen, F. H Comparative Study of the 
; of Heat and Ultrasound on Nerve Conduction Unpublished data 
Lehmann, Justus, and Vorschitz, Rosemarie Die Wirkung von Ultraschallwellen auf die Gewe 
hbeatmung als Beitrag zum therapeutischen Wirkungsmechanismus, Strahlentherapie, 82:287, 1950, 
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quantitatively by heating the tissues to the same temperature as that meas 


ured during the irradiation (fig. 2). ‘Vhe same result was obtained in the in 


vestigation of the metabolism of the tissues using the method of Warburg 
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Fig. 2 Oxygen consumption of the tissue after 

ultrasonic irradiation at a temperature of 40.5 ¢ ot 

the water bat! ind after heating of the 
( ontrol 


(fig. 3), (Lehmann and Hohlfeld™). Neither a quantitative nor a qualitative 
difference between the metabolism after irradiation (2.1 watts em.,-? 21 


43 Lehmann, |. F., and Hohlfeld, R Der Gewebestoffwechsel nach Ultraschall und Warmeeinwirkung, 
Strahlentherapie, 87:544, 1962 
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ig. 3 oo oxygen consumption, mm.* per hour and mg. of the tissue. QO COs: carbon 

hoxtide formation, mm.? per hour and mg. of the tissue Metabolism after ultrasonic irradiation 

o and after heating to the temperature measured during irradiation o 
Controls o o 0 


watts total output) and after heating to the same temperature of the tissue 
as measured during the ultrasonic treatment was observed. 

The changes in the permeability of the skin for histamine were dependent 
on temperature. The same effect could be reproduced by heating to the same 
temperature as measured in the tissues during exposure to ultrasonic irradia 
tion (Lehmann and Becker“). 

Next, attempts by various means were made to distinguish the thermal 
component of the ultrasonic effect from the other components. Treatments 
were applied, for example, with continuous irradiation (4 watts em.-* 40 
watts total output) and with pulsed ultrasonic energy. The duration of the 
experiments with pulsed energy was extended so that the time of the actual 
irradiation was the same as in the case of the continuous treatment (table 3), 
(Lehmann and Vorsehitz"). The sequence of pause and pulse was so fast 


(1 60 sec.) that a steady average of the tissue temperature was attained. The 
smaller the ratio of the duration of the pulse to that of the pause, the less 
was the rise of this temperature. The total energy of the irradiation, and 
therefore the mechanical effects, remained the same in all these experiments. 
rom these investigations it was observed that the percentage of hyperemic 
reactions was less after treatment with pulsed energy than after continuous 
irradiation, as indicated by the smaller rise of the temperature in the tissue. 


ut finally it was found necessary to exclude the possibility of the re- 
covery of the cells during the pauses. Therefore 200 mice were irradiated 
with continuous and pulsed ultrasonic energy. Simultaneously the tempera- 


1 Lehmann, Justu ud Decker, Georg Uber die permeabilitatssteigernde Wirkung von Ultra 
schallwellen a1 hhologische Membranen, Strahlentherapie. 79:553, 1950 

15. Lehmann, Justus, and Vorschutz, Rosemarie ber die biologische Wirksamkeit des Impuls 
schalles als Beitrag zum therapeutischen Wirkungsmechanismus der Ultraschallwellen, Strahlentherapie. 
81:659, 1950 
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Effect of Pulsed Ultrasonic Energy Compared With That of 
Continuous Irradiation 


Pulsed Energy 

Continuou Ratio Between Duration of Ultrasonic 

Irrachatior Irradiation and of Pause 
1:6 


Duration of Exposure, Minutes 
1¢ 45 80 


Number of reactions in 
animal 26 80.7% 25 83.3% 16 53.3% 
Difference between number of 


reactions after continuous 


and pulsed irradiation 13.3% 16.7% 46.7% 
Maximal statistically 
allowed difference 29.0% 29.0% 


ture of the tissue was measured. ‘Then the percerttage of the reactions (hy 
peremia) was plotted against the temperature of the tissue. This curve was 


compared with another curve which was obtained by heating the tissues of 
5600 animals in a water bath (fig. 4). Since the mathematical analysis proved 


that the two curves were identical within the limits of statistical error, it was 
concluded that the biologie reaction in these experiments was due to the 
thermal component of the ultrasonic effect 
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Fig. 4 Reactions after heating, experimentally observed o © 0 © ; calculated curve - 
Reactions after ultrasonic irradiation, experimentally observed ; caleulated curve 


Furthermore the relationship was studied between the amplitude of 
movement of the elementary particles of the medium in the ultrasonic waves 
and the biologic reaction tested by the occurrence of the hyperemia (Leh 


mann and Feissel®). In agreement with Wulff a linear relationship was 


found between the amplitude of movement of the particles and the tempera 
ture of the tissue (300 animals), which can be described by the following 
equation: 2 ay + b. The temperature of the tissues is x, and y is the ampli- 
tude of movement of the particles (fig. 5). From the experiments just de 


16 Lehmann, Justu ind Feissel, H. J Cher die Abhangig it biologischer Ultraschallreacktionen 
von der Teilchenamplitude als Beitrag zum = therapeut n Wirkungsmechanismus, Strahlentherapie. 82: 
293, 1960 

47 Wulff, W Diplom-Arbeit Institut fur angewandte Physik. University of Frankfurt, 1950 
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Fig. 5 Calculated curve Experiment 
ally observed reactions 


scribed the functional relation was known between the temperature of the 
tissue and the percentage of hyperemia as it is described by the formula: 


x 
(X-X 


1 2 
e 


— 

where P is the percentage of hyperemic reactions and x, is the tissue tempera- 
ture which produces 50 per cent reactions; ¥, is characteristic for the temperature 
threshold of the reactions. The standard deviation, o, is characteristic for the 
width of the curve; that is, for the sensitivity of the animals to heat. The 
numerical values of these constants were determined from the curve of reactions 
after heating. Then the term ay + / was substituted for the temperature x of 
the tissue in the integral, according to the experimentally found relationship. 
So the following equation was obtained : 


_ [ley th)-xo]* 
2 


145 
_| 
= 
38 
— 
|_| 
CL 
\ © 
On, V27 
— co 


\KCHIVES of PHYSICAL MEDICINE & REHABILITATION Mar., 1998 


From this equation was calculated the curvilinear relationship between 
the amplitude of movement of the particles of the medium and the percent 
age of reactions (fig. 6). It could be expected that this calculated curve 
would be in good agreement with the experimental data only if the ultrasoni 
energy first was converted into heat by absorption and the heat itself created 
the reactions. Therefore 300 animals were treated with different amplitudes 
of movement of the particles of the ultrasonic waves’ The resultant expert 
mentally observed reactions were in good agreement with the calculated 


curve (fig. 6) 


% Reactions 


3 . 
Amplitude of particles y.10°%m 


Calculated curve Experiment 
illy observed reactions o o 0 o © ¢ 


The result of these experiments suggested that among the effects of 
ultrasonic energy the thermal effect was the most important one under thera 
peutic conditions. ‘Therefore the question arose: Is this thermal effect of 
ultrasonic energy a specific one or can it be replaced by any other form of 
thathermy ’ In these experiments differences were observed between the re 
actions after the ultrasonic treatment and after heating (table 4), (Lehmann). 


Parte 4 Difference Between the Reactions After Irradiation With Ultrasonic 
Energy and clfter lleating 


Reactions After Irradiation 
With Ultrasome Energy Reactions After Heatin» 


otal number of reactions 100% 82 100% = 30 
Uleers of the skin OS. 3% 56 40.0% = 12 
Nodular swelling and particularly bluish red 

discoloration m the range of the vertebrae 1% 16 
Petechial hemorrhages ‘ lo 
Stiffening of the joints 

of the tail 8 00% = O 
Duration until marked reactions 

are apparent 3.8 * 0.5 days 1.9 + 0.6 days 


4s Lehmann Cher die Temperaturabhangigkeit therapeutischer Ultraschallreaktionen 
thes, K and Rech, W Der Ultraschall in der Medizis /uriel S. Hirzel Verlag 1949, vol 
159.164 
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These could be explained mostly by the fact that ultrasonic energy produced 
a selective effect on the bone and on the skin at the interfaces. It could be 
demonstrated by the measurement of the temperatures that, between tissues 
ot different acoustic impedance (Hlueter™ “), there is selective heating at the 
interfaces The ‘difference of temperature between the periosteum and the 
surrounding connective tissde was 3.1 02 C. and that between the skin 
and the connective tissue 2.1 + O.1 According to Sanden” and Hueter,* 
the absorption of the ultrasonic energy is increased at these points because 
the longitudinal waves are converted into transverse ones. Shear waves 0« 
eur. Perhaps partly because of this phenomenon, Herrick and associates” 
found a specific heating effect on the bone. 

Furthermore, the problem was investigated as to whether this selective 
heating effect is correlated with the high frequencies of ultrasonic waves 
(Lehmann and Nitsch"). Accordingly, 160 mice were treated with the fre 
quencies of L000 keps. and 175 keps. The volume of tissue which was irra 
diated was the same at each frequency. The homogeneous ultrasound inten 
sity was 1.7 watts em. # in each case. According to Hueter® * and Pohlman,* 
the absorption coefficient drops with the decrease of the frequency of the ultra 
sonic waves. The rise of temperature of the tissue was 2.5 + 0.01 C. at 1,000 
keps. and 2.0 © O.O1 C. at 175 keps. According to the temperature, the per 
centage of hyperemic reactions decreased from 72.5 per cent to 40 per cent 
The ditference of temperature between the interface at the bone and the 
connective tissue dropped from 2.1 * O11 C. at 1000 keps. to 1.6 * 0.00 at 
175 keps. The histologic changes at the interfaces (figs. 7, 8 and 9), were 
more marked at 1000 keps. than at 175 keps. At 175 keps. the changes were 
more diffuse and similar to a heating effect. This result suggests again that 
the ultrasonic reactions are due to a heating effect. But the highly specific 
distribution of temperature in the organism is dependent on the high fre 
quences of the ultrasonic waves. 

Further, an attempt was made to determine experimentally whether 
caloric energy could be substituted for ultrasonic energy without a change 
in the percentage of the reactions (Lehmann and Feissel®). The tissue was 
heated in a water bath so that in spite of the irradiation with different ultra 
sonic intensities the average temperature of the tissue was always the same 
(table 5). In all these experiments the same percentage of a diffuse reaction 


Tania 5 Lefrect of Varying Ultrasound Intensity at Constant Average Temperature 
the Jissue 


Percentage Difference ot 
Ultrasound Intensity Pemperature Pissue of Reactions Temperature Betucen Bone 
Watts/em ot Water Bath, lemperature, °¢ Animals and Connective Tissue, “¢ 
3.8 36.0 43.3 38.3 24 
M*= +0.1 M £03 
39.7 43.3 51.6 
M 
0.3 42.7 43.3 55.0 001 
M *0.02 M 
" M ts the standard error of the mean 
Sanden, K Fimge Bemerkungen zum biophysikalischen Wirkungsmechanismus des Ultraschalls 
In Woeber, Karlheinz Der Ultraschall in der Medizin. Zurich, S. Hirzel Verlag, 1950, vol. 2, po 5 


0. Hernek, J. F.; DeForest, R. E.; Janes, J. M., and Krusen, F. H Effects of Ultrason Energy 


on Growing Bone, Federation Proc, 1:62 (Mar.) 1951 


1 Lehmann Justus, and Nitseh, Wilh Cher die Frequenzabhangigkeit brologischer Ultraschall 
Reaktionen mit besonderer Berucksichtigung der spezifischen Temperaturverteilung im Organismu Strah 


lentherapie, 84:606 1951 
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as, for example, hyperemia, was observed. [Put the selective heating effect 
at the interfaces vanished with decreased ultrasonic intensity. The micro- 
scopi changes were severest at the interfaces after irradiation with high 
ultrasonic intensity hut at lower intensities they resembled more the dif- 
fuse reaction of a pure heating effect (figs. 7, 8 and 9). Therefore it was 
concluded that the selective heating effect of ultrasonic energy cannot be 
reproduced by any other means 


hig Selective effect of ultravonie irradiation at the mterfaces 


The result of all these experiments suggests that the heating effect plays 
the major role quantitatively. Vecause of the biologie variability and be 
cause of the major difficulty in measuring, with physical exactness, the tem- 
perature in the tissue during irradiation, it was impossible to answer the 
question as to whether the reactions are created solely by the heating effect 
of the ultrasonic energy or whether there are in addition nonthermal, me 
chanical effects. It was observed that the error is less than 12 per cent and 
probably is negligible (Lehmann and Vorschutz™). These nonthermal ef 
fects, if they exist, are quantitatively less than the thermal ones, to be sure, 
but they may be important for the specificity of the reactions. 


Lehmann, Justus, and Vorschutz, Rosemarie Ihe Wirkung von Ultraschallwellen auf die Gewe 
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The set of circumstances which exists in a living organism appears to 
prevent pseudocavitation under therapeutic conditions. It was shown, in 
agreement with Dognon and Biancani,*” Dognon and Simonot,” Harvey 
and Loomis,” Johnson,"' and Sehmitt and Uhlemeyer,™ that the destruction 
of erythrocytes by ultrasonic energy is due to the cavitation and to the de 
gassing effect. Tut these phenomena are not encountered in the living or 
ganism at the high frequencies used (table 6) because of the high viscosity 


TABLE 6 Dependence of Hemolysis and Degassing Effect on Ultrasonic Frequency.* 


Duration 


Frequency of Beginning of the Red Coloring of the Irradiation Until the 
Ultrasound, keps of the Liquid of the Suspension, Seconds Suspension ts Laked, Seconds 
750 60 122 
1,000 125 193 
2,000 182 282 
4,000 > 1,800 1,800 


* Suspensions of erythrocytes in physiologic NaCl solution (5 volumes per eent) 


Tare 7 Dependence of Hemolysis and Degassing F.ffect on the Suspension Liquid.* 
Suspension of Erythrocytes (50%) Beginning of the Red Coloring of Duration of the Irradiation Until 
in Serum and Physiologic NaCl the Liquid of the Suspension, the Suspension Is Laked, 
Solution of the Ratio Second Seconds 
1:1 >> 1,800 > > 1,800 
£25 1,800 > 1,800 
1:10 328 405 
1:100 186 287 
Only physiologic 
NaCl solution 184 285 


* Frequency 1,000 keps 


of the serum (table 7) and because of the high volume percentage of the 
erythrocytes (40 per cent), (table 8). These experiments indicate, in addition, 
that the differences in pressure along a single cell are too small, in the ultra 
some wave, to disrupt the cell. Hemolysis was not observed if the pseudo 
cavitation was repressed. As a result of these experiments it was concluded 
that the therapeutic reactions created by the ultrasonic energy cannot be 
considered as being caused by the mechameal, chemical and physicochemical 
effects of cavitation and pseudocayi' ation 

Sut it was possible to demonstrate another mechanical effect of the ultra 
sonic waves. In the study of the changes of the permeability of the biologic 
membranes after ultrasonic irradiation (lehmann, Becker and Jaenicke"™’) it 


Dognon, A., and Biancani, Kk. H Les ultrasons et leurs actions biologiques, Radiologica. 3: 
40, 193 
66 Dognon, A., and Biancani, Ek. Ii La lumiére et le son, Ann. Inst. d’actinol, 12:61 (Feb.) 1938 
66. Dognon, A., and Simonot, \ Ultraschall und Suspenstonen Phermische und lytische Wirkun 
wen In Matthes, K., and Rech, W Der Ultraschall in der Medizin. Zurich, S. Hirzel Verlag, 1949, 
vol. 1, pp. 106.115 
67. Harvey, E. N., and Loomis, A. | The Destruction of Luminous Bacteria by High Frequency 
Sound Waves, J Bact. 17:373 (May) 1929 
Harvey, FE. N Harvey, Ethel ., and Loomis, A. 1 Further Observations on the Effect of 
High Frequency Sound Waves on Living Matter, Biol. Bull. Marine Biol. Lab. 53:459 (Dec.) 1928 
69. arver. E. N., and Loomis, A. IL, High Frequency Sound Waves of Small Intensity and Their 
Biological Fffects, Nature, London. 128:' (Apr.) 19 
60. Harvey, E. N., and Loomis, A. | High Speed Photomicrography of Living Cells Subjected to 
Supersonic Vibration, 1. Gen. Physiol, 15:147 (Novy 0) 19 
61 Johnson, C. H The Lethal Effects of Ultrasonic Radiation, 1. Physiol 67:356 (Tuly) 1929 
62 Schmitt, F. O.. and Uhlemever, Bertha The Mechanism of the Lethal Effects of Ultrasonic 
Radiation, Proc. Soc. Exper. Viol. & Med. 27:626, 1930 
i Lehmann, Justus; Becker, Georg, and Jaenicke, Walthet Uber die Wirkung von Ultraschall 


! therapeutischen 


wellen auf den lIonendurchtritt durch biologische Membranen als Seritrag zur Theorte der 
Wirkungsmechanismus, Strahlentherapie, 83:311, 1950 
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Dependence of Hemolysis and Degassing Effect on the Volume 
Percentage of Erythrocytes * 


Volume Percentage of Erythrocytes sJeginning of the Red Coloring Duration of the Irradiation Until 
in Physiologic NaCl Solution of the Liquid of the Suspension, the Suspension Is Laked, 
Per Cent Seconds Seconds 


— 
NON Ah 
noin 


* Frequency 1,000 keps 


was observed that the thermal component of the ultrasonic energy created 
an irreversible change in permeability. But the effect produced during irra 


diation could not be reproduced entirely by heating to the same temperature 
is measured in the tissue during the treatment (table 9). These findings 
could be explained as being due to the stirring effeet of the ultrasonic energy 
which is also encountered in the living organism, according to Sehmitz,"* to 
Stuhlfauth and Wuttyge.” and to Lehmann and associates™ (table 10). The 
stirring effect decreases the diffusion layer and increases the gradient of the 


Tair 9 Changes of the Permeability of the Frog's Skin After Irradiation With 
Ultrasonte Energy and After Heating 


Experimental Conditions Permeated Amount of Experimental Conditions Permeated Amount of 
During the Period trom NaCl, Mol/em.? of During the Period trom NaCl, Mol/cim.? of 
0 to 30 Minutes the Skin 0 to 60 Minutes the Skin 


Control 
Temperature of the 

liquid 22° C 
Temperature ot the 


tissue 22” ( 


Irradiation 
Temperature of the 
liquid 22° C ‘Temp. of the 
Temperature of the liquid 22° C, 
tissue 30° C 


Heating to 30° ¢ 
Temperature of the 
liquid 30° C 7 Temp. of the 
Pemperature of the tissue 22° C 
tissue 30° C 


Heating to 37° C 
lemperature of the 
liquid 37° ¢ 
| emperature ol the 
tissue 37° C 
Velocity of the NaCl solution 50 em.*/min 
Velocity of the water 10 em.*/min. em.? 
Pressure of the NaCl solution 30 em. Hat) 
Ultrasound intensity watts/em 
* M is the standard error of the mean 


concentration at the interface. The passage of ions is therefore augmented. 
\s a whole, the effect of the ultrasonic energy on the penetration of ions is 
highly dependent on the temperature (table 11) 


Schmitz, W Ultraschall als biologisches Forschungsmittel, Strahlentherapie, 83:654, 1950 
Stuhlfauth, Konrad, and Wuttge, Kurt-Heinz Beitrag zur Klérung de Wirkungsmechanismu 
halls am mensehlichen Gewebe, Klin. Wehnschr. 27:662 194% 
Lehmann, |. F.; Becker, G., and Otto, J Thermische und mechanische Wirkungen des Ultra 
schalles auf einzelne Zellen, untersucht am Beispiel der ecosinophilen Leucocyten, Strahlentherapie. (In press.) 
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laste 10 Changes of the Permeability by Stirring 


Vermeated Amount of the NaCl (Mol/cem.* of the Skin) 
Temperature of the lvuring a Period of 30 Minutes at a Velocity of the 
Liquid and of the Liquid in the Chamber of Stirring 


Tissues, °¢ 10 em.*/min. cm.* em?/min. em Factor 


15°10 
M* 
67°10 
M 


Pressure of the NaCl solutior 
Velocity of the NaCl solution 
* M is the standard error of the meat 


Summarizing, we can say that the thermal effect of ultrasonic energy 
plays the major role quantitatively. This effect 1s a specific one because the 


ultrasomie waves heat the tissues of different acoustic impedance selectively, 


at the interfaces. In addition ultrasonic waves have a mechanical effect. They 
decrease the diffusion layer at the interfaces by stirring and in this way aug 


Taue 11 Dependence on Temperature of the Changes in Permeabthty After Irradiation 
Iaith U'trasontce Energy 


os i of the Ultrasound Irradiation, Permeated Amount of NaCl During 36 Minutes, 
iquid, “¢ Watts/cm Mol/cm.* of the Skin 


20-10-4 M* 


M 


ment the exchange of the metabolites The specificity of the biophy sical 
mode of action is the reason why one cannot substitute any other form of 
physieal therapy for ultrasonic energy. For the practical performance of 
therapy it is important to know that one has to apply the treatment in such 
a way that an effective rise of temperature is produced without overheating 
). 


ov 


the tissues at the interfaces, and especially the bone (Lehmann® 


67 Lehmann, tevichungen zwischen th eutischer Dos nd bnophysikalischer Wairkung 
der U ltraschallwellen i ve be Karlheinz rascl in der Medizin. Stuttgart, S. Hirzel Ver 
lag, vol 24 

fis Lehmann d is der bic kalise 1 Wirkungsmechanismus der Ultraschalles 
zur Vermendunyg In Woeber, Karlheinz Der Ultraschall 
m der Mediztr uttwart ve 

“9 Lehmann, Cher den d Behandlung der schweren Ischiasneuntis mit Ultraschall 
wellen, Deutsche med Wehnsehr. 74:1 ec.) 
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PREVENTION AND MANAGEMENT OF ATHLETIC 
DISABILITIES * 


NORMAN C: OCHSENHIRT, M.S., M.D., F.A.C.S.+ 
CLIFFORD D. CHAMBERS, B.S., PHYSICAL EDUCATION ¢ 
MURRAY B. FERDERBER, A.B., B.S., M.D.§ 


Millions of dollars are spent annually in this country for sports participa- 
tien both amateur and professional. In 1948 alone, Americans spent more 
than 5 billion dollars to witness athletic events twice the amount spent on 
education.’ The dollar value of athletic equipment is almost astronomical 
in scope. \ statistical report released by the Athletic Institute, Inc., reveals 
that in 1Ot7 American sports-equipment makers manufactured $209,848,000,00 
worth of athletic equipment as compared with $50,249,626.00 in) 19312 

Vhe attendance for every type of sports competition continues to increase 
each vear. In 1948 for instance 60,000,000 people attended football games 
alone; 2,000,000 auto racing: 75,000,000) basketball: 22,500,000) boxing; 8, 
500,000 doe racing; and 65,000,000 veople paid over 36 million dollars ($36, 
000,000.00) to watch professional baseball! 1950, enthusiasts paid 55 
million dollars ($55,000,000.00) to watch professional baseball; 103° million 
dollars ($103,000,000,00) to watch college football; and 38 million dollars 
($38,000,000.00) to attend horse and dog tracks, 

\lumni of institutions steer prospective athletes to their alma maters, 
others (scouts) search for players for profit; while still others evidence thei 
interest in the athletic neophyte by providing educational opportunities and 
or economic security. Scholarships for education are available to the sue 
cessful competitor, with even greater rewards for professional athletes, Those 
secking recognition as the first step in the long journey toward fame and 
financial assurance attend various athletic schools — chiefly baseball — oper 
ated by professionals. 

We realize that there has been a de-emphesis of college sports on the 
premise that they lead to gambling and the 


bidding” for competitive plavers. 
The income from large games of the better-known institutions is extremely 
high, but we doubt if it can compensate for injuries severe enough to cause 
permanent disability later on. Basketball a very tiring sport has risen 
to the higher brackets of scholastic and professional interest, as well as in 
come. Lut in the grade and high schools the duration of playing time must 
he reduced, and the rest periods increased, because of the physical demands 
made on young players.” 


Yet we provide no effective means for the sound physteal evaluation of 


athletes with a view of preventing disabilities — to uncover any hidden physi 


eal defects that may terminate their competitive activities. We cannot suc 


* From the Department of Surgery, University of Pittsburgh, School of Medicine Presented at the 
Twenty Ninth Annual Session of the American Congress of Physical Medicine, Denver, Colorado, Septem 
her 7, 1951 

t Chairman, University of Pittsburgh Athletic Committee; Professor, Maxillofacial Surgery and Anat 
omy, University of Pittsburgh; Team Vhysician, Pittsburgh Baseball Club (National League). Dr. Ochsen 
hirt cied recently 

t Member of Pitching Staff, St. Louis Baseball Club (National League) 

§ Assistant Professor of Medicine, University of Pittsburgh, School of Medicine; Consultant in Physical 
Medicine and Rehabilitation, Veterans Administration Hospital, Aspinwall, Pennsylvania, and Allegheny 
County Institution District 

1 wing, 1948, Radio Broadcast presented for the University of the Air, Bill Stern, Sports Director 
of National Broadcasting Company with Public Affairs Staff Research assistance by Sports ) «le 

2. Consohdated Comparative Report of Athletic Equipment Sales Figures, 1931-1935.1937.1939-1941 
1944.1947, Athletic Institute, Inc., Chicago, Illinois; February, 1950 

3. Hall, Carrol ¢ Basketball Can Be Harmful, Hygeia, March, 194¢ 
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cessfully combat the dangers of body contact unless we carefully scrutinize 
the physiological mechanism of the contestant. Athletic equipment, we ad 
mit, has made competition safer, but there is a definite lack of medical participa- 
tion in the field of disability prevention 

Our high schools and equivalent preparatory institutions are the “reser 
voirs” of athletes. In this period, the “gladiator” faces danger, with youth 
competing against youth. But unless the “school physician” is specially 
trained in the management and prevention of disabilities, vital physiological 
and emotional defects are overlooked in the would-be athlete which could 
result in injury. 

Unfortunately, many trainers without suitable background or education 
are placed in « harge of the health and welfare of college and professional ath 
letes. Such trainers frequently base their success on the percentage column 

wins over losses with too little consideration of the injured versus the 
uninjured. When a disability occurs, the player is referred to a physician 
who is usually a consultant, but rarely a member of the managerial or ad 
ministrative staff. This deviation from sound medical practice is illustrated 
by the purchase of players in professional competition. Even if we assume 
that the average athlete is an excellent physical specimen, we must not over- 
look the fact that there is wear and tear in all sports participation. Yet in 
the selling or trading of professional athletes, little attention is given to his 
physical status by the purchaser. [But the latter may —— and should — request 
a summary of the player’s background, and by the same token, the seller 
should have this information. 

The adolescent years are fruitful vet dangerous for the athlete. The 
structure of his body is developing but has not yet reached physical maturity. 
For example, long bones are more susceptible to fractures, epiphyseal sep 
arations, dislocations, ete. The judgment of a qualified roentgenologist is 
necessary to discover defects not seen by those inexperienced in x-ray eval 
uation, Frequently, young tissues, although fresh, virile, and flexible, have 
neither matured nor been trained sufficiently to develop tensile strength so 
necessary for the stresses they must withstand. Quiescent (latent) or even 
frank pulmonary tuberculosis may be overlooked in youth. Such lesions could 
lead to severe consequences which could be avoided with proper and early 
diagnosis. Borderline cases of diabetes have been detected by the authors 
and, after proper control, certain lines of physical endeavor have not only 
been permitted but actually urged. Undiagnosed anterior poliomyelitis with 
some deformity is not uncommon, particularly where the illness was mild, 
Muscle imbalance, scoliosis, lordosis, or any other spinal column aberration 
can be aided with intelligent management. In this respect, we believe that 
the combination of talents of the physician, school nurse, physical educator, 
and therapist can be utilized to good advantage. Simple backaches may seem 
unimportant to the average coach or trainer, but underlying defects as spon- 
dvlolisthesis, spina bifida, could be readily detected by skillful and early eva! 
uation. lven the “simple back strain” should receive consideration since it 
may be the forerunner of severe consequences. One wonders, too, how fre- 
quently coaches, managers, or administraters of athletic programs consider 
the emotional side of the competing plaver, Granted that physical brawn 
accounts for a certain amount of advantage, yet it is equally true that stability 
and emotional security are prime factors in the welfare of the athlete. 


We have been called upon to evaluate young athletes and wou'd-be 
athletes from high schools, colleges and professional ranks. We have 

4. Ferderber, pinta B., and Ochsenhirt, Norman ¢ Selection of Athietes for High School Com 
petition, 1951 (to be published) 
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found by experience that a careful past history, including family, work and 
study background, has given us a good “lead” as to the stability of the pro- 
spective player. Our check-list includes investigation of the cardiovascular 
and pulmonary systems for latent or undiagnosed involvements. The labora- 
tory investigation includes blood and urine studies as well as x-ray evaluation. 
In the latter procedure, coagenital or other hidden factors may be brought 
to light, thus assuring a safer athletic career as well as a guide of safety to 
the families of these young men. The American school system has shown 
the value of eye and ear examinations for acuity of these senses; and when 
this is combined with a neurological examination it is not difficult to see how 
the prospective “competitor” is benefited, whether he continues in an athletic 
career or otherwise. This is a cursory view of our standards to which we 
adhere in making sports safer. 

Certain portions of the athletic body are “injury prone,” depending upon 
the sport and the particular specialty within the game. The “sore” shoulder 
or elbow of the pitcher is an excellent example of the specialty disability. In 
football, the thigh, knee or leg; in boxing, the hands, brain, ete. It is our 
beliet that injuries exclusive of violence (fractures, severe tears, etc.) can be 
lessened considerably with a sound training method preceded by a complete 
physical evaluation. We review some disabilities peculiar to sports injuries 
to demonstrate this point: 

Shoulder. A professional baseball player, particularly a pitcher, is a hu- 
man being, not a superman, and is susceptible to all the common lesions of 
the shoulder: subacromial and subdeltoid bursitis, irritation of the supra 
spinatus and biceps tendons, traumatic synovitis and inflammatory disease.® 


The trapezius, and to a lesser degree, the supra and infraspinatus, are 
“stay muscles’ and act as stress lines to the humerus. The throwing arm 
resembles a gun with one point in common the greater the recoil, the less 
accuracy.” A tight trapezius muscle produces a greater recoil. If the deltoid 
is not completely flexible in all its motions a tear will result. We advise the 
pulley exercises (prior to and during training) of Deaver and Peterson’ to 
produce a complete range. Only when complete range is attained is the 
throwing of a baseball permissible. Perhaps heat and massage applied by 
a trainer can hasten the stretching process. For strengthening the shoulder 
and upper arm muscles, chest weights or more economically, spring resistance 
devices, are very useful. All of these principles are equally applicable to the 
football pass-thrower, tennis player, golfer, ete. 

Pitchers or other “throwers” may develop a disability peculiar to their 
own specialty. Bennett’ calls attention to a distinctive lesion of a deposit of 
bone on the posterior and interior margins of the glenoid fossa, on or about 
the triceps tendon, resulting from abnormal strain placed on a shoulder in 
throwing a baseball. As a result of the relaxation of the shoulder muscles, 
great strain is thrown upon the posterior shoulder and deposits or exsotoses 
develop in close proximity to the circumflex nerve which becomes irritated. 
Marked referred pain to the shoulder joint, especially in the region of the 
deltoid muscle results — and might well terminate the career of a pitcher, 
since surgery is unsuccessful. Abnormal use of the shoulder may form de- 
posits which cause no discomfort or inconvenience to the non-athlete. How- 
ever, throwing an overhand “fast ball” repeatedly will result in pain and 

5. Bennett, George E.: Shoulder and Elbow Lesions of the Professional Baseball Pitcher, J. A. M. A. 
217:510 (Aug. 16) 1941. 

6. Ferderber, Murray B.: Medical Rehabilitation of the Physically Handicapped; Pennsylvania M. J. 
53:473 (May) 1950. 


7. Deaver, George G., and Peterson, Kjell J.: Pulley Exercises to Increase Joint Movement, Arch. 
Phys. Med. 27:17 (Jan.) 1946, 
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Ilinstration No, 1 a. Overhand pitching motion. b. Three-quarter pitching motion, c. Side arm pitching 
motion 


therefore poor perrormance. We believe that the three-quarter or side-arm 
throwing motion will prevent this disability since such deposits are less com 
mon, presumably, in these pitchers. (Illustration 1; a, b, ce.) 

Fraving of the supraspinatus tendon is another distinctive lesion in pitch- 
ers for which surgery has no remedy. Apparently, its frequency is perhaps 
less and results after many vears of hard throwing. 

Klbow The common pathologic processes of the elbow joint in the pro- 
fessional ball player are strikingly similar to those found in non-ball players: 
loose bodies, either in the olecranon fossa about the head of the radus or the 


coronoid process. However, two lesions are distinctive. Pronation — or par- 
ticularly supination, are used in throwing a curve ball with a snap. (Tllus- 
tration 2.) With extension, this movement leads to irritation in front of the 
medial condyle of the humerus, I-xamination reveals fullness over the pro 


Aes 
Illustration No, 2. Elbow and wrist movements in curved ball pitching: a. Pronation. b. Supination. 
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nator teres, beneath which are tendinous attachments of the brachialis and 
flexor sublimis digitorum. The latter are covered by a strong fascial band, 
a part of which is the attachment of the biceps which runs obliquely across 
the pronator muscle. Pain and swelling become so great after a few innings 
that the player must retire. Surgical division of the fascia covering these 
muscles has rehabilitated some pitchers.. Finally, one sees development of 
single or multiple deposits of hone or ossicles in the ligamentous tissues and 
tendinous attachments beneath the ulnar nerve. Surgical removal will elim- 
inate this irritation... We have attempted to prevent this disability by active 
pronation and supination against increasing resistance. Any of the simple 
methods may be used. Young pitchers whom we have advised feel that there 
is less fatigue and greater accuracy in their curve pitching after such pre- 
ventive measures. 

Hand. — Numerous young athletes have been sent to us with a diagnosis of 
“strain” of long standing, considered “unimportant” and “simple” by trainers 
This complaint has been most common in football, basketba!l 


and coaches. 
Imagine our dismay when x-rays disclosed fractures of meta- 


and baseball. 
carpals, thumbs, fingers, toes, and even of the fibula and tibia in various 
players. We have made the same observation in professional baseball play 
ers, especially in catchers and infielders. (Illustration 3.) Foster and Wells® 
went even further and demonstrated that one out of every four or five strains 


is a fracture. 


I!lustration No. 3. Deformities following fractures in baseball. 


Back. Injuries to this portion of the anatomy are particularly common 
liminating 


to first basemen, golfers, tennis players and football linemen. 
fractures, herniated intervertebral discs, severe congenital anomalies, etc., we 
find that about 82 per cent of the cases are of soft tissue origin. One of 
the authors (M. B. F.)" has shown that 82.5 per cent of 316 non-athletic back 
injuries are soft tissue in character, Histories of players’ injuries indicate 
that complaints stem from the training season following the customary lay- 
off. Little or no pre-season conditioning is given, the oddly diversified and 
carelessly graded calisthenics at training camps include trunk motions intended 
only for the athlete who has been previously prepared. As a result, over- 
stretching of the soft tissue occurs, causing changes in posture and agility. 


8. Bennett, George E Shoulder and Elbow Lesions Distinctive of Baseball Players, Ann, Surg. 


120:107 Guly) 1947, 
9. oster, W. K., and Wells, J. C.: Unrecognized Fractures in High School Athletes; Minnesota 
Med. 38:1206 (Nov.) 1948. 


10. Ferderber, Murray [L3.: Back Injuries Industrial and Non-industrial (to be published). 
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Compensation and/or substitution follow with poor performance due to awk 
wardness and pain in practice. 

We have observed that lordosis “sway back,” with tight erector spinae, 
is by far the most consistent finding in the amateur and professional athlete. 
“Tired, sore backs,” pain across the “small” of the back are the most common 
complaints. Shortened hamstrings with incomplete trunk flexion is peculiar 
to the tall player with a big frame and muscles. However, those plavers who 
followed a pre-season conditioning program have increased their eifliciency 
and lessened their fatigue. For detailed methods of treating back complaints 
we refer to the excellent work of Williams.” 

Lower Extremities Knee injuries are common in athletes. McPhee re- 
ports that chances of such injury in football are 69 in 100. 

Thorndike,” of the Harvard Athletic Medical Department, reported 846 
out of a total of 5800 athletes were injured in sports at the institution from 
1932 to 1937. Hanson and Hauser'* report that injuries to knees are increas- 
ing, particularly in football. An interesting sidelight to this statement is a 
query as to whether the increased use of the automobile and less walking 
have produced a weaker joint. Bennett’? believes that injurics to the semt- 
lunar cartilage represent the largest percentage of internal derangements. 
\pproximately 90 per cent of these injuries are of the internal meniscus. 
However, he indicates that many suspected menisci were torn ligaments cor- 
rectable by surgery. Our experience in preventing knee injuries (exclusive of 
violence) coimecides with the findings of Delorme and Watkins; we urge 
those interested in athletic health to have this excellent monograph available 
for references. (Illustration 4.) 

Ankles and Feet The transition from street to track, baseball and football 
shoes is a common cause of painful muscles. This distress may last for sev- 
eral weeks. In some instances we have discovered tears of the plantarus 
muscle. However, we have found the latter more common early in the basket- 
ball season. In routine visits to training camps we have observed the per- 
sistence of this distress. The time lost from this and other training dis 
abilities might have been prevented by pre-training instruction. 

Ankle injuries are common to football players. Hanson and Hauser 
believe that better taping of this joint might lessen the incidence of injury. 
Kut we have found that adolescents in football, baseball and basketball (over 
the past four seasons) have shown a reduction in ankle sprains by use of 
pre-season progressive resistance exercises. 

The coach or manager (particularly in high schools) frequently over- 
looks what might be “temperament,” “lack of courage” (“stomach”), or “com- 
petitive spirit.” The knowledge of past performances, work habits and emo 
tional stability might have produced a stellar performer instead of a “washed 
out,” would-be athlete. Professional athletes, however, are usually the sur- 
vivors of a tough competitive system. They have learned successfully to 
withstand the many unfavorable situations they must meet. Yet, some coaches 

or managers consider their plavers as so many automatons trained to hit, run, 
jump, ete., without regard to minor physical disabilities or emotional dis 


it Williams, Paul ¢ The Diagnosis and Conservative Management of Lesions of the Lumbosacral 


Spine Instructional Courses of the American Academy of Orthopaedic Surgeons at the 14th Annual 
Assembly, Chicago, Illinois, January 25-3, 1947, pp. 105-116 

12. McPhee, Harry R Football Injuries (A Ten Year Review of Football Injuries at Princeton 
University), Journal-Lancet, July, 1947, pp. 267-268 

is Thorndike, A Athletic Injuries; Prevention, Diagnosis and Treatment, 3rd edition, Philadelphia, 
Lea & Febiger, 1915 


4 Hanson, W. A., and Hauser, G. W Common Injuries Associated with Football at the University 
of Minnesota, Minnesota Med, 28:755 (Sept.) 1945 


6 Bennett, George FE Internal Derangement of the Knee Joint, Am. |. Surg., New Series, 46:67 
(Dec.) 1938 

16. DeLorme, Thomas L., and Watkins, Arthur IL. Progressive Resistance Exercise, Technique and 
Medical Application, Appleton-Century Crofts, Inc., 1951, pp, 125-158 


= 
| 
| 
3 
| 
} 


ATHLETIC DISABILITIES — OCHSENHIRT, E7 


Illustration No, 4. Stress and pivot motion leading to knee injury. 


turbances. Perhaps a few examples might demonstrate this physical-emo 
tional relationship more clearly. 


(1) In the winter of 1948 a 26-year-old infielder presented himself to us with 
a problem of missing ground balls and fast ball pitching. His history revealed that 
he had been honorably discharged from the Armed Forces in 1946, but had little 
vocational background except athletic ability. Married, with two dependents, and 
harassed by his increasing feeling of athletic inefficiency, he foresaw the end of his 
career and was frantic to recoup his savings used up while in service. Examination 
revealed that unsuspected opthalomologic changes had taken place, but corrective 
glasses were out of the question because of his manager's prejudice. Contact lenses 
were obtained; he is now an accomplished performer 

(2) A pitcher, 27 years of age, could not work in his home ball park because 
he was so easily “rattled” by unfavorable remarks of the fans; on the road he was 
an outstanding player. Investigation revealed that his fear of the fans, of being 
traded, of being insufficient in the eycs of his fellow players caused him to lose 
sleep, strength and pitching accuracy. His feeling of insecurity affected his home 
life and seriously threatened his career. On the advice of a competent physician, 
the player was sent to a minor league affiliate for seasoning. Three months of care- 
ful handling, or of reassurance and understanding, completed the cycle of therapy 
The player is now popular with the home fans and secure emotionally and voca 
tionally. 

(3) ‘Lhe final case is that of the “hypochondriac” who consistently complained 
of a “sore back” despite negative x-ray findings. Examination revealed a severe 
iordosis, but little else. Corrective exercises were prescribed and there has been no 
further complaint. Now one mouth before training season begins, this player en 
gages in exercise therapy for the prevention of disabilities during the season 


The problems of these three men were taken up by the team physician 
who, after careful serutiny and friendly questioning, was able to help them 
make the necessary adjustments, both physically and emotionally. In these, 
as well as in other instances, interviews and evaluation might have prevented 
the problems which for all practical reasons could have been responsible for 


terminating good athletic careers. 

\n average big league club is valued at from three to seven million dol 
lars, including all physical assets, players, equipment, etc. The player, him 
self, is a highly trained, highly paid, highly specialized workman who is sub 
lect ‘O many stresses particularly emotional because his active playing 
eareer is at best a short one. He is also subject to being traded and living 
on the road away from his family. If he can adjust himself to these pre 
vailing conditions he becomes accustomed to the uncertainties of his pro 
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fession. The ball player and workman are judged by their production — the 
former in terms of fielding and batting averages; the latter in terms of units 
produced. Illness and/or injury may lower their efficiency; good medical 
care would dictate the use of a record card of disabilities, etc. Therefore, 
performance in cither (athlete or workman) must be based on a “disability- 
performance ratio,” showing the correlation between efficiency and physical 
condition, 

The role of the physician must include complete evaluation from tryout 
through training camp to league affiliation. Discovery of disabilities in any 
of these phases may result in rejection, but prevention might avoid serious 
consequences. Yet disabilities will occur despite the best prevention, Ade- 
quate management by the competent team physician along sound medical 
lines will help maintain sports in their accustomed place in the American 
athletic scene. 

The public wants fast running, a lot of action, and high scores. All 
sports are therefore speeded up to please the paying customer. In a modern 
game, a pitcher throws 40 per cent more than he did 25 years ago. We be- 
Neve, however, that the modern athlete is a steadier, more serious individual. 
Many are college students or graduates who chose professional athletics as 
their career. There are fewer impoverished athletes than 25 or more vears 
ago, for sports today are no longer the rowdies’ delight, but rather fast, sci- 
entific engagements. 

The following recommendations might serve as a basis for preventing 
many of the disabilities that are the hazards of an athletic career: 


(1) We believe sound physical, emotional and vocational evaluation in the high 
schools, colleges, and professional ranks would facilitate selection. We admit that 
fewer athletes might be chosen, but contend that those unfitted for sports would 
thus be spared and our ratio of disabilities would be materially lessened. 

(2) We believe that athletes should be examined at the beginning and end of 
each season to discover any physical changes 

(3) We believe that a complete lay-off at the end of any athletic season is 
advisable, being equivalent to a vacation 

(4) We believe that illustrated copies of exercise activities should be sent to 


“ 


players about a month before a “season” begins 


There is extensive research going on today in the field of physiology, 
kinesiology, and the principles of motion rising out of physical effort It is 
the opinion of these writers that the obligation rests with the medical pro- 
fession to conduct experiments into the problem of preventing athletic dis- 
abilities. We believe that there is an equal responsibility on the part of or- 
ganized sports to sponsor and subsidize this necessary dynamic research. 
There are clinics for various sports, conducted by prominent coaches and 
players throughout the country. It seems feasible, therefore, to recommend 
that the same be done for the medical aspects of athletics. 

Finally, where does the trainer fit into this picture?) We have no quarrel 
with the men who have no professional background. But we are of the 
opinion that the trainer should have an ability adequate to cope with all as- 
pects of probable and possible disabilities arising out of athletic competition. 
We would recommend, therefore, that all trainers have: (1) A degree in 
physical education end experience in correctives. (2) A knowledge of sports. 
(3) An adequate course in physical medicine and rehabilitation. (4) An 
“internship” or training period with a physician who understands the prob- 
lems. As the trainer gains more experience, he could advance and eventually 
be qualited as competent to assume the responsibility for the health and 
weltare of athletes. 
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We further believe that the management of disabilities should include the 
following: (1) An adequate diagnosis. (2) Prescribed therapy by the physi- 
cian. (3) Accurate disability-performance records. 

Records of our four-year-study prove the accuracy of the disability-per- 
formance ratio, particularly with high school teams. We are now entering 
our fifth year in an advisory capacity to coaches of four high school, football 
and basketball squads. In view of our experiences during this period, we find 
that the coaches are eager to follow our line of reasoning as described in this 
report. We have made physical and emotional evaluations of all the athletes, 
based on pre-training and training procedures, and the management of dis- 
abilities which have occurred. It is an interesting fact that the reduction of 
injuries in these sports has warranted the continued operation of these con 
cepts and their adoption by other similar organizations, Finally, we do not 
believe that this ts a one-man yol) Tt requires a team of the understanding 
physician, a competent trainer-therapist who knows the sport and the plavers 
above all — the public whose sons and daughters are the participants. 

‘This report has been presented by a team physician (surgeon), an active 
athlete with a background of physical education, and a physiatrist. It is 
intended to arouse more interest in the field of athletic injuries. We hope 
that the American Congress of Physical Medicine will assume the leadership 


and 


for an underestimated, but extremely important phase of American living 


prevention and management of athletic disabilities. 


Discussion 
Dr. F. J. Schaffer (Fort Thomas, Ken- 


tucky): The authors have compiled an in 
teresting and enlightening monograph of 
broad scope. This paper covers not only 
the prevention and management of athletic 
disabilities, but reveals what sports mean 
to the Americans and the vast sum of 
money involved. Although none of us is 
blind to what has happened to college der stress. This theoretically is the joimt 
sports this past year, | believe that it stll to tape. The prevention of athlete dis 
comes as a surprise to learn that twice as abilities assumes a higher degree of im 
much money is being spent for sports as portance when we consider the eventual 
on education in this country We have results of injuries. ‘There are, to enumet 
been told that the search for competent ate a few l the arthritis changes as a 
athletes begins with youth. Add to natural result of jomt injuries. 2 as a result of 
ability a good, carefully trained physique, an old tracture with shortening of a lower 
adequately protected from the chief haz extremity pain, arthritic changes in the 
ards of a sport, and we have accomplished upper and notably the lower back and a 
much toward the prevention of athletic far from pleasant scoliosis. Recently we 
disabilities. The authors are to be com- — obtained for and trained a young football 


The question of whether to tape or not 
to tape a joint; such as the ankle, before 
iaking part in a game Is frequently raised 
1 should think that Thorndike’s “Once a 
sprain, always a sprain,” is thought 
worth considering \n old healed sprain, 
as we all know, is bridged by scar tissue 
and therefore weak and prone to give un 


mended for the exacting physical examin 
ation they each individual have be 
fore admission as a participant im a sport 
True, many young men or women will be 
disappointed when informed that he or 
she is not physically fit to take part in 
some particular sport, but such informa- 
tion tend to prevent injuries and 
even save lives. The practice of pre-con- 
ditioning before the training period gets 
under way and, of course, the warm up 
period directly before taking part in com- 
petitive sport always have been important 
preventive measures for soft tissue injur- 
ies. The section of the paper dealing with 
management of disabilities was conspicu- 
ous by its briefness. But then books have 
been written about several of these struc- 
tures and even these “tomes” are incom- 
plete. 


misist 


does 


player in the use of a below knee pros 
thesis He had complhieated 
leg fracture as a result of a pile up in a 
football game. Amputation followed. This 
accident could possibly have been prevent 
ed had the rules and spirit of good sports 


sustamed a 


degenera 
subsequent to brain damawe 
in wrestling and boxing Last week an 
other boxer died as a result of brain trau 
ma. Insisting that boxers wear their head- 
gear in professional bouts may prevent 
such injuries. As pointed out by the au- 
thors, much has already been accom- 
plished in the care of athletes but a good 
deal of work still lies ahead. This is true, 
especially, in the non-professional, inade- 
quately supervised groups. 


manship hee n considered 3 
tive changes, 
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EFFECT OF VASODILATING AND VASOCONSTRICTING 
DRUGS ON THE TEMPERATURE OF NORMAL 
AND ARTHRITIC JOINTS* 


JOSEPH L. HOLLANDER, M.D. 
PHILADELPHIA 


and 


STEVEN M. HORVATH, Ph.D. 


IOWA CITY, LOWA 


\ method for determination of intra-articular temperatures by means of 
a plastic catheter thermocouple introduced directly into the synovial cavity 
through an aspirating needle has been previously described.'* Previous studies 
by the authors have shown that the elevated temperature of the joint cavity, 
resulting in part from inflammation, was a more accurate index of the degree 
of arthritic activity than the increased heat of the skin overlying the joint.’ 
Variations in temperature of the normal and arthritic joint at rest and after 
exercise or the application of heat or cold have been reported.2* It has also 
been shown by such simultaneous intra-articular and skin temperature meas- 
urements that application of heat over a joint resulted in an initial depression 
of joint temperature, followed by a secondary increase over the control tem- 
perature, The application of cold packs over the joint, painful stimuli, ap- 
prehension of the patient, and smoking, all produced a fall of skin tempera- 
ture and an increase in the intra-articular temperature.’ The intensity of this 
reflex varied with the vascular tone of the patient studied. The existence 
of such a reflex indicated a reciprocal blood flow between the skin and deep 
tissues. 

That an estimation of the adequacy of synovial circulation is possible by 
such temperature determinations was suggested by the finding that the cool- 
ing rate of normal joints after passive heating was more rapid than that of a 
rheumatoid arthritis joint, and much more rapid than that of an osteoarthritic 
joint!) The changes in synovial circulation produced by disease, by physical 


therapy, by the action of cortisone,’ and by direct intra-articular injection of 
hydrocortisone’ emphasized the need for studies to determine the effect of 
vasodilating and vasoconstricting drugs on the circulation of arthritic joints. 


Method 


Twenty-eight studies were made on 18 individuals. All subjects were 
resting quietly for at least one-half hour in a room whose temperature was 
22 + 1C. Temperature measurements were made in the joint, the skin over 
the joint, the thigh surface, the hands and feet, and of the room. In nine 
instances simultaneous determinations of the temperatures in two of the pa- 


* From the Arthritis Section, Department of Medicme wl the Department of Physical Medicine, Hos 


pital of the University of Vennsylvana 

Hollander, J. and Horvath, S. Changes in Joint Temperature Produced by Diseases and 
by Vhystcal Therapy Arch. Phys. Med. 30:437 

> Horvath, S. M., and Hellander, J. 1 intra-articular Temperature as a Measure of Joint Re 
Clin. Investigation 28:469, 1049 
Hollander, J. L., and Horvath, 5. M The Influence of Physical Therapy Procedures on the 
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Hollander, J. 1 Structure and Function of Jom Comroe’s Arthritis and Allied Conditions, 

ed. 4, Philadelphia, Lea and Felnger, 1949 

Hollander, J. L.; Stoner, E. K.; Brown, | M.. Jr., and DeMoor, IP Joint Temperature Meas 
urement im the Evaluation of Antrarthritie Agents 1. Clin. Investigation 30:701, 1951 

Hlollander, |. Krown, F Ir.; Jessar, R. A nd Brown, ¢ Hydrocortisone and Corti 
one Injected into Arthritie Toimts, A A. 847:1629 (Dec. 22) 1951 
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tient’s joints, one the seat of active arthritis, the other unaffected, were made. 

The drugs emploved, the dosage, and the method of administration will 
be indicated in appropriate sections. This group of experiments does not 
purport to be a systematic assay of all vasodilating and vasoconstricting 
drugs, but rather a sampling of effects of some such drugs on the temperature 
of the joints. 

Results 

Since procaine has been widely used for relief of joint pain by intra- 
articular injection, by infiltration of periarticular tissues, or intravenously, 
studies were made to determine its effect on the joint. After a suitable period 
of observation to determine the initial joint temperature, 5 ml. of 1 per cent 
procaine solution, previously warmed to the observed temperature of the joint, 
was introduced into the articular space through the aspirating needle. The 
thermocouple, temporarily withdrawn for this purpose, was then reinserted, 
and temperature observations continued for periods from one to four hours. 

In five cases where an active rheumatoid arthritic joint was tested there 
was a negligible rise, or even a slight fall in the joint temperature (table 1). 


Tape 1. Temperature Changes in the Joint and the Skin Over the Joint Following the 


Joint Skin Temp. °C. Jomt Temp, °C, 


Case Sex Age Dis. Sev. Tested Initial Maximum [Initial Maximum Comments 
2 F 56 R.A. Knee 31.3 346 35.0 
3 M 31 R.A. R. Elbow 63 FA Hz 
3a M 31 R.A. L. Knee 35.6 361 36.6 36.7 Sheht peripheral 
Vasodilatation 
3b M 31 R.A. A_ Knee 36.1 36.1 36.9 37.0 Slight peripheral 


Vasodilatation 
18 F 49 -R,A. A’ L. Knee(N)* 306 31.2 34: 


5 35.3 Peripheral 
R. Knee 344. 34.7 365 368 Vasodilatation 
5 F 70 D.J.D. — _ R. Knee* 327 230 368 
lL. Knee (N) 32.0 32.1 36.0 36.0 
6 53 D.JI.D. R. Knee 30.6 31.2 338 33.3 Peripheral 
Vasodilatation 
4 M 58 R. A. I L. Knee 30 33.7 34.5 35.9 Veripheral 
Vasodilatation 
da M 58 A. I R. Knee 33.0 34.3 350 362 Peripheral 
Vasodilatation 
17 M 62 R.A. M L.. Knee 28.5 290 304 302 Knees not 
R. Knee* 32.20 33.1 31.1 33.1 actively involved 


* Knee joint into which procaine was injected. 


The surface temperature over these joints exhibited similar responses. The 
less active contralateral knee in one of these showed nearly a full degree rise. 
In three cases, where the rheumatoid arthritis did not appear clinically active 
in the knee studied, the increase in temperature after procaine injection was 
1.4, 1.2 and 2.0 C., with a roughly corresponding increase in skin temperature 
over the joint. In two clinically active osteoarthritic joints the instillation of 
procaine produced a fall in the joint temperature of 0.5 and 0.7 C. In the 
clinically inactive joint of a patient with osteoarthritis no effect on the joint 
temperature was noted. The skin temperature over all three osteoarthritic 
joints was slightly increased after procaine. In most cases there was a marked 
general cutaneous vasodilatation after procaine instillation, recorded as defin- 
ite temperature inerease in hands and feet (fig. 1). 

In seven instances, joint temperature of an arthritic knee was determined 
24 hours after injection of 5 ml. of 1 per cent procaine into the joint space. 


| 
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Fig. 


< PROCAINE 


RT. FINGER 


L 1 1 


80 100 120 140 160 
MINUTES 


Temperature changes in knee joint and peripheral areas following the mstillation of 5 ml. of 1% 
procaine mto the jot 


In five knees inflamed by rheumatoid arthritis there was no. significant 
change in joint temperature (1. €., In no instance was the fall greater than 
0.4C.). In two cases of osteoarthritis, a fall of 0.5 C. and 0.6 C., respectively, 
was noted, This latter observation was accompanied by subjective clinical 
improvement in the injected knee which persisted two days in one, and three 
days in the other. Both the degree of temperature fall, and duration of the 
clinical benefit was not comparable with that noted following injection of 
hydrocortisone into the jot.’ 

Since salicylates have been known to exert some vasodilating effect, skin 
and joint temperatures were determined before and 3 hours after ingestion of 
0.0 em. of acetvlsalicyhe acid. Skin temperature increases of U.6, O.S, and 
0.9 C, were noted, with joint temperature decreases of 0.2, 0.3, and OS C., re 


spectively. These observations were all made on knees of patients with rheu- 


maton arthritis, and demonstrate that the salicylates may have more than 
a simple analgesic effect in arthritis. 

Five studies were made on four patients with active joint disease using 
0.5 mg. of nitroglycerin administered sublingually. Four of the studies were 
made on active rheumatoid arthritic joints, and one on the joint of a patient 
with chronic gouty arthritis. The results, tabulated in table 2, showed slight 
increases in skin temperature over the joint in three of the five, and marked 
decrease of joint temperature, 2 degrees in one. The ankle temperature of 
one patient who had a marked peripheral vasodilation increased 0.6 C. While 
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the changes were, for the most part, in the direction previously noted with 
the application of heat to the skin, the extent of the change was not large. 


Temperature Changes in the Joint and the Skin Over the Joint Following the 
Sublingual Administration ef 0.5 mam. Nitroglycerin 


Saint. Shin Temp. Joint Temp. °C 

Dis Sev Tested Initial Maximum Initial Maximum Comments 

R.A \ L. Knee 35 35.6 370 35.0 

Gout A L.Knee(N) .: 344.6 364 36.2 

\ R. Ankle 326 33.2 Marked 

peripheral | 
Vasodilatation 

15 k Knee 3: 35.6 3464 36.3 


In all cases an appreciable peripheral vasodilatation was noted. 

Four studies were made on temperature variations after administration 
ot 25 to 50 mg. of priscoline (formerly priscol*) intravenously (table 3). 
Three of the four had marked increase of skin temperature, and a similar 
number showed slight decreases in joint temperature. In patient No. 10 
both skin and articular temperature rose following a dose of 50 mg. of the 


Tare 3. /emperature Changes in the Joint and the Skin Over the Joint Following the 
Intravenous Admmistration of Sympatholytic Agents 


Skin Joint 
Temp. °C. Temp. °¢ 
Joint Maxi Maxi 
Cs Ag Sev Initial mum = Initial mum Comments 


’riscoline 


13 k Finger 33.2 363 365 35.9 235me 


a 

Knee(N) 30.3 30.6 32.5 328 

3d M L.. Knee 34.8 37.1 370 30me.  Veripheral 

R. Elbow 37.2. 37.0 Vasodilatation 
R. Knee 34.5 374 37.2 35mg. Peripheral 

L.. Knee(N) 33.6 29.9 34.5 Vasodilatation 


R. Knee 325 34.7 349 360 50me. Peripheral 
Vasodilatation 


L.. Finger 36.3 36.1 36.6 36.9 125 meg. 
L. Knee(N) 31.2 329 326 
53 R. Knee 33.9 360 36.4 150mg. 


drug, suggesting that large doses produce a dilatation of both cutaneous and 
deep vessels, whereas smaller doses affect only skin vessels and apparently 
divert blood flow from synovium to skin. The clinically inactive joint in 
two cases showed a rise following the injection of either 25 or 35 mg. (figure 
2). In one clinically inactive knee a fall in temperature was observed despite 
a rise in skin temperature. The skin temperature over the joint was con 
sistently raised but varied as to the degree of elevation. Tetraethylammonium 
produced a slight temperature rise in the clinically active joints of both 
individuals tested. A fall of 0.3 C. was observed in the temperature of a 
relatively normal knee of one of these patients. 

The effects of three vasoconstrictor drugs, epinephrine, phenylephrine 
(neosynephrine®), and posterior pituitary (pituitrin®), and two other drugs 

neostigmine (prostigmine®) and niacin (as sodium nicotinate), are sum- 
marized in table 4. Iypinephrine was administered intravenously in three 


* Courtesy of Ciba Vharmaceutical Company, Inc 
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Fig.2 


O 


RT. KNEE JOINT 


RT. KNEE SURFACE 


PRISCOL 


LT. KNEE JOINT 


“RT FINGER 


LT. KNEE SURFACE 


15 30 45 60 75 
MINUTES 


Difference in temperature response of a clinically active and a clinically inactive joint following 
the intravenous administration of a sympatholytic drug (Priscoline, 35 mg.). 


patients. A fall in skin temperature of about 1 C. was noted in all three, 
regardless of dosage. In one patient with osteoarthritis given 0.02 mg., and 
another with rheumatoid involvement given 0.01 mg., there was a drop in 


Taner 4 lemperature Changes in the Joints and the Skin Over the Joints Following the 
Intravenous Administration of Various Drugs 


Skin Temp. °C. fom Temp. °C 
Joint Drug Initial Maximum Initial Maximum 


. Knee Epinephrine .02 mg. 30.0 290 33.1 
Knee Epinephrine mg. 292.0 280 343 
. Knee Epinephrine .01l mg 36.3 35.4 362 
. _ Knee Neosyneph meg. 33.5 33.2 35.7 
. Knee Pituitrin 5 mi. 29.3 29.5 31.7 
Knee 30.7 30.1 324 
. Knee Prostigmine .25 me 33.4 340 37.0 
. Knee Niacin 50 meg. 344.6 350 368 
Knee 35.2 350 36.0 


joint temperature, but in the third case, (osteoarthritis) in which 0.01 mg. 
was given, a slight rise in joint temperature was noted. When 0.5 mg. of 
neosynephrine,” a pure vasoconstrictor, was given intravenously to a patient 
with active rheumatoid involvement of the joint, decreases in both skin and 
articular temperature were observed. 
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Pituitrin (pitressin®), 0.5 ml.. was administered intravenously to a 
patient with inactive rheumatoid arthritis. Articular temperatures in both 
knees were perceptibly increased. The skin temperature over the left knee 
increased 0.2 C., while that over the right decreased 0.6 C, The administration 
of 0.25 mg. of neostigmine (prostigmine®) intravenously in a’ patient with 
active rheumatoid arthritis showed an action similar to that of nitroglycerin, 
with a transient rise in skin temperature and a slight fall of articular tem- 
perature. Niacin (as sodium nicotinate) was administered intravenously to 
a patient with active rheumatoid arthritis in both knees. Skin temperatures 
increased over one knee and fell over the other while joint temperatures 
increased 0.3 and OB C., respectively. 


Discussion 


The minimal effective dosages of various vasodilator and vasoconstrictor 
drugs do not appreciably modify the joint temperature. In no instance was a 
marked temperature rise observed in an inflamed joint, even though the 
contralateral or some other relatively normal joint showed a response, This 
lack of response was undoubtedly a reflection of a state of almost complete 
vasodilatation in the active diseased joint. Confirmation of such a reaction 
was evident from two other sources one, the fall in skin temperature when 
it was high, i. e., completely vasodilated and two, the relatively marked fall 
in an inflamed joint temperature when a vasoconstrictor drug was given. 
It would appear that vasodilator drugs are incapable of raising temperature 
or increasing blood flow beyond the limits delineated by the body temperature. 

These studies of synovial versus cutaneous circulation were first under- 
taken to determine whether the reciprocal blood flow between the skin and 
deeper tissues, which had been demonstrated as a reflex response to various 
physical influences, also was elicited by the action of vasoconstricting and 
vasodilating drugs. It soon became apparent that this reflex could be ob- 
served following the use of nitroglycerin, a transient vasodilator. Here the 
reflex constriction of the synovial vessels accompanied by dilatation of the 
skin vessels was similar to that observed when hot packs were placed over 
the joint The intensity of this reflex response varied considerably in degree 
in different individuals even with identical dosage of the drug, thus confirming 
the observations made following the application of hot packs. 


Conclusions 


These studies have shown that although vasodilator drugs may produce 
a marked skin flushing and drop in blood pressure, they have little or no 
cifect on the diseased joint. Whereas, in normal joints or joints in which 
the synovial vessels are not completely dilated, a strong vasodilator drug 
may produce increased heat (. e., vasodilation), it would appear from the 
experiments that in active rheumatoid arthritis where the synovial vessels 
are already fully dilated, no further increase in joint temperature is possible 
from the use of vasodilating drugs. Slight decrease in joint temperature 
occasionally results from such a drug. 

Vasoconstricting drugs appear to induce constriction of the cutaneous 
vessels with relatively little influence on the synovial circulation of the dis- 
eased joint. These findings would indicate that there is little physiological 
basis for use of vasoconstricting or vasodilating drugs in an attempt to mod 
ify the synovial circulation in arthritis. 

Previously reported observations have demonstrated that much more 
significant changes in articular temperature can be induced by physical means, 
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and by the action of ACTH, cortisone, and intra-articular hydrocortisone. 
Physical therapy alone, or in conjunction with hormone therapy, is much 
more effective than vasodilating or vasoconstricting drug therapy for modifi- 
cation of the synovial circulation in arthritis 


PHYSICAL MEDICINE AND REHABILITATION: 
PRESCRIPTION AND EFFECTIVENESS IN CHRONIC ILLNESS * 


A. B. C. KNUDSON, M.D., F.A.C.P. 


Chief, Physical Medicine and Rehabilitation Division, Department of Medicine and Surgery, 


Veterans Administration 


WASHINGTON, D. C. 


Paradoxically, in spite of the tremendous advances made in medicine dur- 
ing the past two decades, we face today, along with other medical specialties 
and auxillary medical workers, the greatest challenge the field of medicine 
has ever faced. This problem does not consist of new disease entities, nor 
epidemics of diseases which sporadically wipe out thousands of lives, but sim- 
ply the stock-piling of chronic illness among our population, Everywhere we 
look about us we see the ravages and results of chronic disease. The scope 
is enormous. Our hospital beds throughout the country are becoming filled 
with chronically ill patients at an increasing rate, so that the number of beds 
avatlable for the acutely ill is not adequate. 

Philosophers have devoted considerable time and effort to the complicated 
task of proving the obvious. Chronic illness, too, is obvious, but its detection 
and treatment often become elusive and seemingly futile. Seventy-five years 
ago, chronic diseases caused one-fifteenth of all deaths. They are now respon- 
sible for as many as three-fourths 

Chronic disease is usually nonreportable, and therefore it is difficult to 
estimate its true extent. The total number of handicapped mdividuals in this 
country has been estimated to be in excess of 23,000,000; this figure includes 
disability due to accident, physical disease and mental or social maladjust 
ment. Of this number more than a million are hemiplegics, about two and a 
half million are orthopedically disabled, another million are diabetics, slightly 
less than a million are amputees, and close to ten million are handicapped be- 
cause of diseases of the heart and arteries. More appalling is the fact that 
each of these categories of chronic illness and disabilitv has an annual incre- 
ment which increases the total each vear at an alarming rate. Rusk has called 
chronic disease our number one medical problem. No one would dispute this 
statement, nor can one help wonder where this trend will lead us if the course 
of chronic disease is not reversed. 

These statistics alone tell only a small part of the whole story. The tre- 
mendous long term toll of chronic illness in suffering, anxiety and disrupted 
homes constitutes the real tragedy of our dilemma. Beyond this, the stagger- 

* Presented at 29th Annual Session, American Congress of Physical Medicine, Denver, Colorado, 
September 6, 1951 
Reviewed in the Veterans Administration and published with the approval of the Chief Medical Di 


rector The statements and conclusions published by the author are the result of his own study and do 
not necessarily reflect the opimeon or poley of the Veterans Administration 
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ing cost of chronic disease to the community and to the nation eats like a 
termite at our resources of manpower and money; and the loss of earning 
power of those same individuals increases the total cost to billions of dollars 
annually. 

What then, as specialists in Physical Medicine and Rehabilitation, can 
we do to combat the nation’s primary medical problem? Can we help to pre- 
vent chronic illness and to rehabilitate those who are already its victims? I 
think it is quite obvious from various published reports that we can definitely 
help to solve this problem through the dynamics of our specialty. Although 
in the past we were concerned more with the definite treatment of a diseased 
part by the application of various modalities, we have now proved beyond 
doubt that a well-planned and executed regimen of physical medicine aiid 
rehabilitation for the whole man is the key to making him self-sufficient and 
even employable. Through the harnessing of basic physiological methods in 
a team approach we have made dynamic therapy a reality. Like some new 
and foreign land, our specialty contains more areas, offers more vistas, and 
reveals more pathways for exploration, than can be described by any one 
narrator. Physical medicine and rehabilitation implies much more for the 
future than 1s presently being done, it includes our heritage from the past in 
the foundation of our specialty, and even the presently unknown potentialities 
as yet unrevealed by research in our field. Krusen foresaw many of the de- 
velopments which have already come to pass when he described the future 
of our specialty. 

It has been shown that when physical medicine and rehabilitation is 
properly prescribed by the physiatrist, and is efficiently administered by his 
staff therapists, it is effective in the treatment and rehabilitation of the chroni- 
cally ill. Additional substantiating data are being added daily to the already 
remarkable record that our specialty has established in the alleviation of 
chronic disease and disability. 

The Commission on Chronic Hlness, an independent national agency, was 
established in 1950 to study the problems of chronic disease, illness and dis- 
ability and to devise practical and realistic methods for their solution. We 
see the toll of chronic illness in every walk of life and the most important 
problem: we have is to restore these victims to usefulness and economic sol- 
Vency. 


The problem of chronic illness in the Veterans Administration corre 


sponds to that of the entire picture in the civilian population. More and more 
of our hospital beds are occupied by chronic patients in the general medical 
and surgical, neuropsychiatric and tuberculosis hospitals. Frequently, urgent 
requests are made by Deans’ Committees of our teaching hospitals for outlets 


for these chronics to make room for the acutely ill. It has also been stated 
that their retention is a deterrent to the teaching facilities of the hospital. 
However, many of us believe that each hospital should provide the means for 
handling their own chronically ill. This would coincide with Rusk’s state- 
ment that a medical student should get the same satisfaction from helping to 
rehabilitate an old hemiplegic as he would in making a diagnosis of some ob 
scure condition. We must stress this approach to the problem, difficult as it 
is to persuade the medical profession as a whole to adopt this attitude. The 
stubborness of these prolonged illnesses must be matched by our own tenacity 
in adhering to our objectives in assuming the leadership in the solution of 
this gigantic problem. 

Virst, physical medicine and rehabilitation must offer a service to other 
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medical specialists, a service that will help them in the solution of their prob- 
lems with the chronically ill.. 

With regard to the necessary space, equipment and supplies to do this, 
we have these in adequate amount in most instances. Personnel is another 
story. Our most urgent need 1s for trained physicians, for ohysiatrists to di- 
rect the work, and for residents to enter our approved residency programs. 
Next is the shortage of qualified therapists in all categories. The Chief, 
hysical Medicine and Rehabilitation Service is able to carry out a dynamic 
therapy program with his Executive Assistant acting as coordinator and medi- 
cal administrator, and with effective therapy administered in physical therapy, 
corrective therapy, occupational therapy, manual arts therapy and educational 
therapy. All therapy is administered only on prescription; and the treatment 
must be effective if we are to make any headway in diminishing the toll of 
chronic disease in our patients. For rehabilitation of the blind and the deaf- 
ened the physiatrist has highly qualified personnel in each of these fields. 

Through active teaching programs in a large number of the 152 VA 
hospitals, there are, in addition to the approved residencies in physical medi- 
eme and rehabilitation, approved clinical practice programs in physical ther- 
apy and occupational therapy, established through affiliation with the recog- 
nized physical therapy and occupational therapy schools, 

Since the establishment of our specialty perhaps the one most important 
factor for stimulating rehabilitation of chronically ill hospitalized veterans 
has been the implementation of physical medicine and rehabilitation bed serv- 
ices in VA hospitals. This plan was initiated in April, 1949, at the recom- 
mendation of Dr. Howard A. Rusk before the Board of Chief Consultants to 
the Chief Medical Director, of which he was a member. At the present time 
he is temporarily relieved of these duties because of his other pressing and 
urgent responsibilities in connection with medical manpower for the nation, 
and during this period Dr. Donald A. Covalt is serving as a member of this 
board. De. Rusk’s recommendation was unanimously approved by the board 
and subsequently by the Chief Medical Director. At this time we have a 
total of over 1300 PMK beds in our hospita!s which are the exclusive respon- 
sibility of the physiatrists in the various hospitals. The Chief, Physical Med- 
sine and Rehabilitation Service, has the right, after referral of patients to 
him by other services through consultation, to refuse to accept those patients 
for whom rehabilitation is not feasible. The most important group of pa- 
tients falling in this category are those whose pathological condition proceeds 
more rapidly than any process of rehabilitation could hope successfully to 
combat. 

A PMK hed service is a very effective medium for the physiatrist for 
rehabilitating patients by intensive restoration measures and effecting their 
discharge from the hospital. [Excellent progress was made last vear at our 
VA hospital at Ft. Hloward, Maryland, which is affiliated with the Johns Hop- 
kins University Medical School. During a period of one year almost sixty 
patients were discharged from the PMR bed service of 15 beds after reha- 
bilitation, and several months later not a single one of them had been read- 
mitted. We have just received under date of \ugust 17, 1951, another vearly 
report from the Ft. Hloward Hospital. There were no readmissions to the 
PMR ward of patients discharged following their rehabilitation on this ward. 
In fact, only three of the entire series of patients were readmitted to the 
hospital: a quadriplegic admitted for pneumonitis, a triplegic for a cardiac 
condition, and a multiple sclerotic for bladder infection. All were treated on 
the appropriate services and discharged. This proves after two years of 
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observation that careful prescription of physical medicine and rehabilitation 
can be etlective for the chronically ill and disabled. Not only is the period 
of hospitalization shortened, but readmissions are definitely reduced. In ad- 
dition, a PMR ward is an excellent means of providing teaching facilities to 
residents of the PMR service as well as residents of other services and for 
hospital medical personnel themselves 

It is mandatory that the PMR ward be kept a dynamic, active and pro- 
gressive unit of the hospital; it must never become the dumping ground for 
patients for whom rehabilitation is not feasible, or for those patients who 
have no place to go and to whom a hospital is synonymous with a home. We 
cannot atlord to “freeze” any of the PMR beds. If, after a reasonable time 
on the MR ward, a patient cannot be seen to improve toward a rehabilitation 
objective, he must be transferred back to the referring service. When a pa 
tient is rehabilitated and is ready for discharge from the hospital, in order to 
save time he is discharged directly from the Physical Medicine and Rehabih- 
tation Service without reverting back to the referring service. 

The key to dynamic and effective rehabilitation on the PMR ward lies 
in the prescription of therapeutic activity so that the patient is kept busy 
and motivated during the entire day. This helps him to sleep at night with- 
out sedation and renders the body able to assess the gains made in musenu- 
lar activity and mental concentration during the treatment day. Whatever 
type of physical medicine and rehabilitation the patient was receiving prior 
to transfer to the MR ward, his treatment is greatly intensified upon transfer 
to the ward. All medications except very essential ones, such as insulin or 
digitalis, are discontinued upon arrival at the PMR ward. These patients 
must have at least an equal priority with respect to the indicated PMR ther- 
apies as do patients on other services. [very patient is reexamined at least 
once a week and complete notes as to progress and future plans are made 
on the chart. The Chief, Physical Medicine and Rehabilitation Service, freely 
requests consultation from other services if and when indicated. At times 
this may mean transfer of the patient temporarily or permanently back to the 
referring service or to another service for a new condition which has devel- 
oped. Social service must be adequately utilized in order to develop all pos- 
sible information concerning the patient and his home environment. Voca- 
tional advisement must be available in order to select a proper occupational 
objective for full or part-time employment following the patient’s discharge. 
Usually the Chief, Physical Medicine and Kehabilitation conducts a staff con- 
ference once a week with his staff therapists to discuss and evaluate progress 
or lack of progress of the various patients. This is in reality a miniature 
evaluation clinic which Rusk, Covalt and Deaver have shown to be such a 
valuable medium for charting and evaluating patient progress toward reha- 
bilitation goals. 

Not mentioned heretofore, but very valuable and essential in the total 
plan, is the establishment and proper functioning of a Medical Re- 
habilitation Board, which operates as a specialized steering committee and 
is the pacemaker for all rehabilitation efforts for the patient. Such boards 
have been functioning in VA hospitals since 1946, and their value in proper 
planning for the patient’s rehabilitation and potential employment following 
discharge cannot be overemphasized. 

The basic concepts of physical medicine and rehabilitation are carried 
out in these services in VA hospitals. Physical medicine and rehabilitation is 
initiated at the earliest possible time following the patient’s admission to 
the hospital, and in many instances this treatment is simultaneous with other 
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medical or surgical management. The whole man is treated and not just 
the individual part which may be injured or diseased. All therapy is individ- 
ually. preseribed by the physiatrist for early and effective administration by 
his staff. Constant vigilance is maintained on the pessible rehabilitation aims 
for the patient. Vocational advisement is an integral part of the medical 
planning and treatment, for the test of successful rehabilitation is the em- 
ployability of the patient following discharge ; if this is not possible, we must 
strive for rehabilitation to the point of self-care. Adequate public relations 
with the community for effective community planning, and the disposition 
of each patient as an individual human being is the only humane and accept- 
able way of returning these patients to society for independence and self- 
respect. 

One of the problems facing all of us in dealing with chronic progressive 
disorders is that many chronic patients who could benefit materially from 
physical medicine and rehabilitation are not referred to our service. This is a 
hangover of the old concept that we can only administer a modality to the 
diseased part; it demonstrates a lack of knowledge that we deal with the 
whole patient in regard to all of bis problems and his entire environment. 
Chiefs of other services should conduct surveys at regular intervals and sub- 
mit lists of their chronic patients to the physiatrist through consultation for 
his examination and recommendation, Many of these patients will merit 
consideration by the Evaluation Clinic or the Medical Rehabilitation Board. 
\ll of those patients who are later transferred to the PMR ward can then be 
followed by their former chiefs of service in the capacity of consultants to the 
physiatrist. In other words, the relationship is just reversed from what it 
was when the patient was on one of the other services. 

In addition to the gains to the patients rehabilitated, the economic saving 
can be readily illustrated. At the VA Hospital, Des Moines, Iowa, the Chief, 
Vhysieal Medicine and Rehabilitation Service, conducted a study over a period 
of 24 months on a group of 49 chronically ill, long-term patients (hemiple- 
gies). The results of this group was compared with a group of 25 similar 
patients treated before the PMR program was initiated, Of the 49 patients 
under study, a total of 44 were discharged and the rehabilitation average 
length of stay for these patients was 161.96 days as compared with the average 
stay for the 25 patients of 243.76 days. This represents a total saving in 
days of hospitalization for the 44 patients of 7120.24. Based on the average 
patient cost per day at that hospital of $14.17, the total saving for the 24 
month period of study was $100,978.82. ‘This means also that 44 chronically 
ill patients who were rehabilitated were returned to their communities where 
they will be socially and economically contributing members to society. It 
also means that over 7000 hospitalization days were thus saved for treatment 
of acutely ill patients who could be admitted to the hospital for treatment. A 
monetary saving of over $100,000 for such a small group shows the dynamic 
potentialities for the chronically ill in an effective therapeutic program and 
that it is really a sound economic investment in the future of America. 

Chronic disease has many facets. Over all of these medical science has 
won, and will win vet more, immeasurable victories. In this vital revolution 
of human interests from former attitudes, physical medicine and rehabilitation 
plavs a very important part and will long be in the ascendant in its effective- 
ness for return of the patient to the community and selective placement to a 
job. Indeed, it is in this area of the chronically ill, the severely disabled, and 
aged patients that our specialty has the most to offer. We do this as 
members of the larger medical team that cares for every need of the chronic 
patient. 
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Longevity is here and with it an age of chronic disease. Today's 
increasing interest in chronic illness is reflected in the effort to focus national 
attention on this problem and to delineate areas and methods which seem 
most promising for scientific research in the chronic disease problem. We 
have just received from the Commission on Chronic Illness a copy of the 
“Model Community Survey,” which is being made generally available later 
this month, an outline and set of sample schedules for taking inventory of 
local chronic illness services and facilities. This is designed to help com- 
munities study their chronic illness problem, and was one of the first projects 
undertaken by the Commission. 


If humanity is to be freed from this crippling burden, it must be physia 
trists who take a large share of the responsibility, The welfare of every com 
munity requires that the chronically ill be rehabilitated for family, social and 
economic life in the community. The ultimate survival of our society depends 
absolutely on this and on the ability to decrease the effects of chronic illness 
through prevention. When these conjoint steps are an actual reality, there 
will begin the second great step, the practical realization of effective, evolving 
principles of new living for the rehabilitated chronic patient suited to the 
particular social and employment areas which are within his capabilities. 

We are interested in the development of new methods for prevention, for 
diagnosis, for treatment, for rehabilitation, for periodic evaluation and con 
stant follow-up of these patients. We make a plea for the devotion of more 
thought, more action, more research and more effective dynamics to improve 
the conditions of the largest and most neglected group in our health society, 
the chronically ill. Certainly it is from physicians in our own specialty that 
we may expect leadership in this endeavor. 

We must more accurately define the problem arising from chronic illness 
and work toward realization of our objectives for dynamic and effective reha- 
bilitation. The Number One medical problem in this country is chronic dis- 


ease and disability. It can and must be solved. May we in physical medicine 


and rehabilitation do our full share in meeting this obligation to society and 
to our nation 
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Discussion 


numbers of individuals in this country for 
whom such services are not available 


Dr. Nila Covalt (Rocky Hill, Conn.): 
Dr. Knudson has presented a comprehen- 
sive overall discussion of our number 1 Physical Medicine and Rehabilitation 
medical problem, and has constructively departments alone cannot handle the prob- 
pointed out the approach the Veterans lem. Neither can lay organizations who 
Administration hospitals are using to must face the problems daily, do it with 
work out this problem of Chronic Illness 9 out medical help, even though physicians 


in the Physical Medicine Rehabilitation 
departments of the V. A. The results have 
been generally good as regards economic 
savings to the patient and the taxpayers, 
and the more important restoration of self 
respect which goes with increased physt- 
cal independence. What the V. A. has 
done and will continue to do, is but a drop 
in the bucket when we consider the vast 


in general appear to have little interest in 
the problem 

Chronic illness and old age are not sy- 
nonymous terms; neither are chronic ill- 
ness and disability. Hlnesses and accidents 
with resultant physical disabilities, give us 
a much greater percentage of younger in- 
dividuals who are turned into helpless eco- 
nomic burdens than are usually consid- 
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ered, as we are currently stressing the 
problems related to our aging population 

Prevention is the first phase of rehabili 
tation at any age. It includes prevention 
of disease, the prevention of deformities, 
and the prevention of physical helpless 
ness by the development to the maximum 
of remaining capabilities. Finally, pre 
vention includes the prevention of such in- 
dividuals of any age from becoming eco 
nomic burdens to themselves, their rela 
tives and to the taxpayers. What can be 
prevented will decrease the time or need 
of physical rehabilitation and all other 
phases of physical and economic restora- 
tron in terms of months or years to come. 

We cannot gloss over the physical dis- 
abilities and problems of those individuals 
under 40 in our population, even as we 
must accentuate the statistical and acute 
personal problems at the other end of the 
ave scale. The National Health Survey ot 


1948 produced these statistics: 


Chron Physical 


Ver 1000 Persons Disabilities 
Under 5 1.6 
tetween 5 4 
between 
Between 32 
65 75 

In April? 1950, there were 5,700,000 men 
over 65 and 6,600,000 women over 65 
‘Total, 12,300,000 

In 1948 there were 11 millions persons 
not in institutions who were 65 or over: 
of these 344 million had no income; the 
remainder of these 7'4 millions had these 
incomes: 59.3 per cent under 1000; 20.2 
per cent 1000-2000; 20.4 per cent - 
2000 or more. 

Thus, almost 4 had neither any income 
or less than $1000. Yet the annual bud 
vet which would provide a minimum 
standard of living for an elderly couple is 
about $2100-2300 

The extent to which people over 65 are 
engaged in industry is imteresting in com 
parison: in 1890 $5 per cent of labor 
force was 65 or over; in 1950 — 48 per 
cent. BUT the incongruity is that in 1890, 
74 per cent of males over 65 were with the 
labor force while in 1950, the 4.8 per cent 
represents only 45 per cent of males over 
65 

Ihe problems of an aging population 
are numerous, vet interlocked \ survey 
of 1644 elderly persons in Chicago proved 
that the problems common to all, and in 
relation to their importance were: 1 fi 
nance, housing, and 3 medical care 

From these figures, it is apparent that 
the problems of chronic illness m any age, 
as well as the problems of our aging pop 
ulation is a monster which each of us in 
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dividually must acknowledge and_ for 
which we must accept our share of the 
responsibility. 

The physiatrist who is interested in the 
total patient and his Rehabilitation can 
care for only a fraction of the needlessly 
helpless millions of individuals in’ this 
country. The physiatrist in research can 
contribute answers as regards prevention 
or further longevity, and may also offer 
some curative procedures. Both clinical 
and research measures in Physical Medi- 
cine can contribute slightly to the prob- 
lem 

We must have more physiatrists who 
are mterested enough in physical rehabili- 
tation and the patient to guide and co- 
ordinate total rehabilitation. This alone 
is also inadequate, as are the all too 
tew rehabilitation centers now in existence 
in this country. Each center stands out as 
an oasis 

Physiatrists, with their special training, 
should be the leaders in the field of physi- 
cal and medical rehabilitation and total 
rehabilitation as it applies to chronic ill- 
ness and disability at all ages. The reha- 
bilitation§ field) of geriatrics ger- 
ontology should not directed by 
state and federal agencies without trained 
medical supervision and coordination. 
The physicians must lead. Doctors, just 
like other human beings, get old and have 
chronic tlnesses. The agencies have 
realization of the concept, the need and 
the philosophy of total rehabilitation. Too 
few doctors have these concepts. 

No physician can ignore chronic illness 
today. Wel, over 50 per cent of every 
physician's practice is concerned with pa- 
tients who have chronic illness and dis- 
ability 

\gain physicians alone are not enough. 
Nurses, social workers, all other individ- 
uals who have contact with the patient 
in or out of the hospital, whether individ- 
ually or through an agency, have respon- 
sjbility in helping with the problem. The 
specially trained personnel working with 
the physiatrist cannot of themselves do the 
total job without the help of all this other 
ancillary personnel 

The lack of specially trained personnel 
is Ol far less significance than the lack of 
interest, or adequate concept of the problems, 
and an interest in its solution. Physica 
restoration cannot be done with push but- 
ton therapy or research. Methods of phys- 
ical rehabilitation are common sense ac- 
tive procedures which again, physia- 
tists often seem to lack the concept and 
philosophy as much as do their medical 
colleagues 
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REHABILITATION IN THE TREATMENT OF THE PATIENT 
WITH RHEUMATOID ARTHRITIS * 


EDWARD W. LOWMAN, M.D.** 
and 


PHILIP LEE, M.D. 


NEW YORK, N. Y. 


Under the best conditions of medical management in the past, ten to 
fiiteen per cent of patients with rheumatoid arthritis have progressed to crip 
pling and invalidism. With the advent of newer hormones, cortisone, ACTH, 
and compound F, it was hoped that this refractory group might be benefitted 
and disabilities minimized. In addition, among the reservoir of crippled in- 
valids already accumulated optimism for help has been stimulated in the 
past three vears by the reported benefit of the hormones in therapy. With 
considerable hope, investigations have been initiated to determine the fea- 
sibility of using hormones as an adjuvant in the rehabilitation of these chronic 
crippled derelicts. We have recently undertaken such a project. 

There is scant information to indicate reliably the exact number of chron- 
ic crippled rheumatoid patients in America. ‘The most frequently quoted 
statistic is that gathered in 1935-1936 by the United States Public Health 
Service. \t that time a national health survey conducted among 800,000 
families in 83 cities and in 23 rural areas of 19 states showed that 6.8 millions 
of persons were disabled by rheumatic diseases. A more recent statistic is 
to the effect that 147,000 persons are disabled annually in this country by 
rheumatic diseases. Unfortunately, these figures are not more specific, and 
since they cover the entire rheumatology field, we can only guess the per- 
centage that may represent rheumatoid arthritis. However, since the age 
of onset of rheumatoid arthritis is usually between 20 and 40 years, and since 
the disease itself is rarely fatal, we are safe in assuming that the reservoir 
is a large one. 

before discussing rehabilitation as applied to the rheumatoid eripple, it 
is essential that there be mutual understanding of what is implied by the 
term. Rehabilitation has been described as the third phase of medical re 
sponsibility ; third to the first, diagnosis, and to the second, specific treatment. 
This implies acceptance of the basic philosophy that it is the physician’s re 
sponsibility not only to diagnose and treat his patient but to see that he 1s 
returned to society in maximal physical, mental, social, and economic status 
commensurate with his capacities and ineapacities. Rehabilitation is and 
can be only so good as the medical care of the first two phases, and the ex 
pansion of the concept of medical responsibility towards a patient does not 
divorcee rehabilitation into an isolated sphere; on the contrary, it integrates 
it more closely as a part of a more dynamic approach to the management 
and disposition of the patient. 

‘The degree to which rehabilitation of the chronically disabled rheumatoid 


patient may be successful is still an unanswered question, Since the intro- 


duction of cortisone, experience has been too limited by time to arrive at 


Read at the Thirtieth Annual Session of the American Congress of Physical Medicine, New York, 
N. Y¥., 28, 1962 
** Assistant Professor of Physical Medicine and Rehalniitation, College of Medicine, New York Uni 
versity 
is study is being supported by a grant from the United States Public Health Service 
Merck & Co, have generously assisted in supplying Cortone.k 
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final conclusions. Results with small groups of patients have been reported, 
but, generally speaking, these have been spotty experiences and in some in- 
stances “rehabilitation” as applied to these patients has been at variance with 
the concept defined above, 


Rehabilitation Program 


In the spring of 1951, a pilot group of arthritic patients was admitted 
to the Physical Medicine-Rehabilitation services at Bellevue Hospital in 
New York City to determine the feasibility of a combined hormone and reha 
bilitation treatment approach. In all instances the patients had been disabled 
for years with the disease and in most cases the disease process was still an 
active one. By November of last vear, 15 patients had been studied over 
periods of six weeks to eighteen months. With the experience gained by 
trial, error, and clinical observations definite conclusions were tenable, and 
it was decided that the time was right for an organized more extensive long- 
term study. DBeginning then on December 1, 1951, the current more extensive 
study was initiated. Because of the import of the study nationwide from a 
public health standpoint, the present program has been financed by the United 
States Public Health Service, who are vitally concerned with the large re- 
servoir of disabled rheumatoids which constitutes a major social and eco- 
nomic problem. The study is under their sponsorship and results obtained 
will serve as a yardstick for application om a larger seale. Since the present 
study is still in its early stages, this report can serve only as a preliminary 
one based on this and the pilot study 

In the current year, fifty patients who are chronically disabled with rheu- 
matoid arthritis are being studied. For admission to the group, the patient 
must still be in an active phase of arthritis and in need of hormone therapy in 
addition to rehabilitation. He must be in the age group of 20 to 55 vears, 
since the salvaging of such a group is economically of the most urgent nature 
from a standpoint of public welfare. Assessment of disability is on a func- 
tional basis. Datients are tested in performance of 106 activities considered 
necessary to self-sufficiency ; they must score less than 60 per cent after cor- 
lisone maintenance is reached to be considered sufficiently disabled for con 
tinued inclusion in the study. To eliminate variable factors, patients in ob 
vious need of orthopedic surgery have been excluded from the project. Fifty 
such patients are being studied this first vear, and an additional fifty will be 
studied the second vear. ‘Thereafter, for three years these 100 patients are 
to be followed and a final report will be formulated after the termination of 
the five-vear period 

Patients meeting the foregoing requirements for admission to the project 
are hospitalized and treated with cortisone until the active component of the 
disease is stabilized on maintenance doses. This requires about six weeks 
Vhey are then started on an intensive program of rehabilitation, consisting of 
physical therapy, occupational therapy, reconditioning, functional training in 
vocational counseling, and psychological supportive therapy. By re- 
ducing the progressive rheumatoid process to a static basis with hormones, 
the objective then is to restore joint ranges to normal by physical measures, 
to reverse muscle atrophy by reconditioning exercises, and to endeavor 
through training to restore the patient to as near a state of self-sufficiency 


physically as possible. Functional training is stressed and improvement is 
scored in terms of increased proficiency in ADL. Where functional training 


alone does not suffice, cdlevices are utthzed to accomplish self sufficiency. 


ADL indicates functional training im those activities of datly living which are considered necessary 
to self suthctrency 
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Vocational objectives are selected to conform with the patient’s aptitudes, 
previous training, and his potential physical capacity. 

In addition to a working team of physicians and therapists, there is a 
social worker to assist in clarifying and advising as to home situations, a 
psychologist to do psychologic explorations and vocational counseling, and a 
psychiatrist, who, in addition to pertinent clinical studies on the effects of 
hormones and of rehabilitation, provides supportive psychotherapy where 
needed. 

With the experience of the past year, we can now survey the situation 
to date and arrive at certain tentative conclusions. 

Limitations 

There are limitations to the feasibility of rehabilitation which are already 
apparent: 

1. Secondary Hypertrophic Changes. In addition to the inflammatory 
synovitis of rheumatoid arthritis, it must be remembered that the disease 
process in joints includes also a chondritis, an osteitis, and a sterile osteo 
myelitis which predispose the joint to destructive as well as obliterative 
changes. Physical activity imposed upon such joints results in increased 
wearing, with development of secondary hypertrophic changes. The problem 
thus becomes a twofold one of inflammation and of mechanical impairment. 
Too often patients have subjected their joints to excessive wear in their effort 
to push themselves in activity; as a result joints may become badly worn 
and though the inflammatory process may be quiescent, the secondary dam 
age remains a restricting factor in rehabilitation. The joint then mechanically 
is not equipped to withstand the physical activity imposed by rehabilitation 
and, although the range of motion may be adequate, and muscle power suf 
ficient, the hypertrophic changes limit tolerance for activity; such patients 
can function only within the tolerance of their joints. 

2. Deformities. Permanent deformities at times are so refractory that 
reversal is impossible and rehabilitation must be directed around these. The 
extent to which this may be accomplished is dependent upon the breadth of 
involvement; the more extensive the fixed deformities, the lower must be the 
goal for functional retraining. Joints are of limited value without adequate 
muscle power, and muscle strength without adequate joint range is of no 
value. The objective for rehabilitation must be modified accordingly. 

3. Cortisone Tolerance. It is assumed that with cortisone it will be pos 
sible to transform an active progressive process into a static one. In a small 
percentage of patients, probably 1 to 3 per cent, there will be refractoriness 
to cortisone. Maintenance of the static state also is premised upon the pa 
tient’s tolerance to continued hormone therapy indefinitely, since it is shown 
that relapses occur in 100 per cent of cases following withdrawal. Further 
more, toxic side effects to the hormone at times necessitate discontinuance 
rather than risk these undesirable physiologic effects. Iortunately, if dosage 
is kept below 75 mp., the toxte possibilities are low. In considering 
maintenance therapy, it is, therefore, important to keep dosage below 75 mg. 
per day, even at the expense of retaining some clinical aspects of the rheu 
matoid process, or “arthritis in miniature.” In accepting this necessary de 
cision, the capacity of the patient for rehabilitation is thereby limited to a 
relative degree. 

4. Psychologic Factors. — Of tremendous importance in limiting the reha 
bilitation goal has been the psychologic complexity of the patient. The rheu 
matoid arthritic patient with whom we deal is chronically disabled. Over 
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periods of years, he has progressively sacrificed his self-sufficiency and has 
hecome reduced more and more to dependency upon others. In the course 
of vears of pain, he has gradually accepted invalidism and totally sui merged 
his independeney The resulting problem psychologically then is like no 
other in rehabilitation. To suddenly halt the processes of hopeless disease 
with cortisone and to quickly about face such a patient’s perspective is as 
impossible to effeet as would have been a rapid acceptance by him of de 
pendency Since dependency is the more infantile emotional reaction, the 
problem of reversal to independency is the more fraught with difheulty. It 
is an easy task to establish goals for a patient which are compatible with 
his physical and intellectual capacities, but it is considerably more difficult 
to set goals acceptable to him psychologically and to know that they are 
within the scope of his motivation. In addition to the patient's attitude, it is 
imperative that the family’s attitude be evaluated. Too often this latter is 
one of over indulgence and sheltering which must, like the patient’s per 
spective, be changed if motivation for realistic rehabilitation goals is to be 
effected. At times, neither of these restricting rings can be broken and it 
hecomes obviously impossible to set mutually satisfactory goals. 


Positive Conclusions 

Asa result of experience in the past year, certain positive conclusions are 
in order: 

1. Activity in the rehabilitation program must be maintained within the 
tolerance of joints. This is important from the standpoint of the patient's 
comfort as well as in prevention of further hypertrophic wearing, which would 
culminate in further reduction of activity tolerance. In cases of weight bear 
ing joints, full extension must be striven for; flexed knees are a short cut 
to a wheel chair. Weight bearing on a flexed joint imposes work in a me 
chanteally bad position and the shearing effect of such activity imposes more 
rapid wearing, increased pain, muscle spasm, with the cycle eventuating in 
further flexion deformity and ultimate demobilization in a wheel chair. Simi 
larly, weight bearing on joints inadequately supported by weak muscles is 
productive of pain as a result of the joint instability and eventuates in a 
similar eyele. It is believed that muscles, the guy-wires of joints, must be 
of maximum strength before weight bearing is to be permitted, and that at 
times patients should undergo weeks of muscle strengthening exercises before 
they are permitted to support themselves standing. This is an important 
consideration, which well justifies the delay in re-ambulation. Tolerance oi 
joints for exercise or for weight bearing cannot be accurately surmised from 
Roentgen ray appearances. The latter are deceptive, in that patients with 
evidence of mild changes not infrequently will tolerate less than others with 
evidence of extensive structural change. Trial is the only criterion for ad 
judging activity tolerance 

2. To obviate psychologic limitations, it is now accepted practice to dis 
cuss at the onset the patient’s program frankly with both him and his family. 
This ts done after the patient has been surveyed with tests by the psychologist 
and after evaluation by the psychiatrist. \n effort is made to give him an 
understanding of arthritis as a disease, of treatment limitations, of possible 
goals; and to give him insight to appreciate that what is to be accomplished 
will be done only by hard work on his part This educational and frank 
approach is important not only because of the complexity of the psvehological 
state of the patient, but because establishment of a good haison between pa 


tient and physician is imperative. It is important that false hopes for com 
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plete cure be immediately dispelled at the onset and that from the start the 
objectives be realistically and mutually appreciated. The crystallization of a 
good physician-patient relationship is all the more important when it is re 
membered that this group of arthritics has over years of disappointment and 
untold numbers and varieties of therapy become hostile to physicians for 
their failure to eradicate the disease and more often than not they have dis 
carded physicians and undertaken treatment of their disease themselves, The 
effort to re-establish an adequate relationship, therefore, fully justifies the 
expenditure of time and effort. 

3. Ingenuity in devising special gadgets and apparatus as individually 
needed is in many instances the key to broadening of the rehabilitation scope. 
Special braces, canes, crutches, wheel chairs, clothing, ete., must all be adapt 
ed to the individual case. 

Braces must be individually prescribed for the patient. We have found, 
for example, that in cases of knees, braces short of ischial weight bearing are 
of no value. On the other hand, patients whose knees are mechanically too 
damaged for adequate weight bearing may be able not only to support more 
weight, but to increase ADL. self-sufficiency by transference of weight bearing 
to an ischial tuberosity. 

Crutches must be prescribed in accordance with need. ‘Those patients 
who have shoulder involvement often lack sufficient rotation of their arms 
to grip a standard crutch bar; for them, crutches with laterally projecting 
hand bar grips or Lofstrand crutches are indicated. In the early phases of 
crutch walking when weakness is a factor, we have found an arm-rest type of 
crutch of considerable help. Canes of light tubular aluminum are those of 
choice. 

Wheel chairs constitute a problem and, as with braces, they must be 
individually prescribed. In addition to the features of brakes, wheel sizes, 
and removable arms, there are problems specific to the arthritic. As is well 
known, patients with arthritis notoriously have difficulty arising from stand 
ard height chairs, and wheel chairs are no exception. Usually, a seat higher 
than 20 inches and ideally 24 inches, is necessary. At times this additional 
height can be provided by foam rubber cushions. The building up of a seat 
with cushions, however, immediately imposes other problems, the most im 
portant of which is the reaching of wheel chair wheels from the added height. 
In an effort to meet this problem, we have recently devised a collapsible wheel 
chair with a hydraulically operated lift which, with minimal effort, will raise 
the wheel chair seat from 18 to 24 inches in height and thus facilitate stand- 
ing. This chair has also been equipped with a device for narrowing the chair 
width to as little as 17 inches to permit transit through narrow passages and 
doorways. In cases of rheumatoid spondylitis, with hip and knee in addition 
to back involvement wherein sitting on a 9) degree angle is impossible, 
we have found it necessary to mold plastic seats to conform to buttock con 
tours to prevent sliding. Similar molded seats of plastic have been used on 
high stands to provide sitting surfaces for patients mechanically restricted 
from getting to and from a regular chair. 

Work is now in progress on a tilting bed operated with a small motor 
to be used by patients who are “ossified” by their arthritis and, therefore, 
unable to get to and from a regular bed. 

Plastic impregnated fiber glass has provided a light durable medium for 
a great variety of splints ranging from body jackets to night splints. Other 
devices familiar to all are abundantly used, such as zippered shoes, elastic 
shoe laces, long-handled shoe horns, long-handled combs and forks. 
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Cortisone dosage should be kept below 75 mg. per day to minimize 
toxic side effects. Where such cases are not adequately controlled on this 
dosage, it is better to supplement with adequate salicylates rather than to 
increase the dosage of the hormone. Initially it was felt that the increased 
physical activity imposed by rehabilitation procedures would increase the 
body demands for cortisone and/or flare the rheumatoid processes. This 
has not occurred in our experience; activity does not appear to increase dos- 
age needs of cortisone. It is generally conceded that cortisone is not the 
answer to the rheumatoid problem; but, in the group of cases under con- 
sideration, it is the only recourse from total invalidism and is invaluable even 
though indefinite use may prove impossible. In regulated cortisone mainte 
nance dosage, it is pertinent to differentiate the pain from the inflammatory 
rheumatoid process and that consequent to use of mechanically bad joints. 
The latter is typical hypertrophic joint pain and stiffness directly related to 


activity, and is relieved by rest. In dosing with cortisone, it is not expected 


that it will be relieved by the drug. Further, it is easy to provoke toxic symp- 
toms if drug dosage is increased in an effort to control these hypertrophic 


symptoms. 

5. Functional training is a primary objective. While muscle power and 
ranges of motion in joints are basic keystones, the real objective in reha 
bilitation is proficiency in performance of activities which are necessary to 
self-sufficient living. The former are worthless without attainment of the 
latter and should be pursued only toward accomplishment of the latter. Fur- 
thermore, muscle tests and joint measurements not infrequently are totally 
misleading indices of the potential of a patient for functional training. Func- 
tional training per se, therefore, is stressed, and one will be repeatedly amazed 
at the degree of self-sufficiency which patients accomplish through tedious 
practice despite their severe organic limitations. When it is considered that 
as a machine the human body is only about 25 per cent efficient, the potential 
for developing greater proficiency despite severe limitations becomes more 
readily apparent. 

The length of treatment required for the rehabilitation of a rheumatoid 
arthritic is a totally variable quantity, dependent upon the extent of disability 


and the potential objective. It may be a short or long term, weeks or months ; 


it may be with minimal or maximum objectives. 
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PHYSICAL MEDICINE IN RHEUMATOID ARTHRITIS 


It has been estimated that there are approximately 7,000,000 persons in 
the United States afilieted with some form of rheumatic disease, This figure 
is certainly conservative if persons with osteoarthritis are included in the list. 
Unfortunately, the number of cases of rheumatoid arthritis in this group is 
not accurately known. Nevertheless, it is evident that the treatment of this 
crippling disease is one of the major problems facing the medical profession 
today. 
A voluminous literature has developed since the discovery of the effects 
of gold salts, cortisone and adrenocorticotropic hormone in the treatment of 
rheumatoid arthritis. Considering the fact that rheumatologists generally 
recognize the value of physical therapy in this disease, there is relatively lit 
tle in the current medical literature on the subject. 

Perhaps it is felt that the local effects of heat, massage and exercise are 
so well understood and accepted that further experimental and clinical study 
is unnecessary. If this is the attitude, it is unfortunate, because undoubtedly 
there is much yet to be learned about this subject. We seem to have settled 
down to the idea that the physical measures are helpful but merely palliative, 
and that therefore, further investigation is not essential. 

During the past year a few articles on the use of physical methods in 
the treatment of rheumatoid arthritis have appeared in journals devoted to 
physical medicine and rheumatic disease. The following summary does not 
necessarily include all of the material which has appeared during 1952. 

In February, Rose and Wallace’ discussed the anatomical mechanisms 
concerned in rheumatoid deformities of the hand. Flexion deformities of the 
metacarpophallangeal joints, the authors believe, are due to the shearing 
forces acting on these joints during flexion of the fingers. Ulnar deviation is 


explained on the basis of weakness of the first and second dorsal interosset 
allowing the fingers to deviate with adaptive shortening of the third and 
The authors proposed to correet the flexion de 


fourth dorsal interossei, 
formity by finger painting with manual counter pressure over the metacarpo 
phallangeal and proximal inverphallangeal joints. For correction of the ulnar 
deviation, the use of a sanding block with a cone-shaped handle was recom 
mended. 14 
In April, Mueller and Mead* reported a controlled electromyographic 
study of twenty-five patients with rheumatoid arthritis ranging in age from 
Rose, , and Wallace, L. J \ Remedial Occupational Pherapy Program for the Residuals of 


Rheumatondl s of the Hand Am. J. Phys. Med (Keb.) 1954 
Mueller, E., and Mead, S The Electramyogram in Rheumatoid Arthritis Am. Mel 


(Apr.) 1952 
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1% to 73 years. Muscles adjacent to involved joints were investigated 
Especial attention was given to evidences of spasm, fibrillation and fascicu 
lation. Wave patterns during voluntary active contractions were also studied. 
The authors could detect no evidence of muscle spasm or any other type of 
spontaneous electrical activity in rheumatoid patients. All records showed 
evidence of weak contractions during voluntary effort. Their results appear 
to support the theory that the muscle atrophy and weakness in arthritis are 
caused by a powerful central inhibitory state in the spinal cord resulting from 
painful impulses from the local lesion. Fricke and Gersten® published the 
results of a controlled study concerning the effect of contrast baths on the 
local vasomotor response of normal and rheumatoid subjects to cold stimuli. 
Phe cold stimulus used was immersion of the hand in water at 15 C. for 
one minute. Following this immersion, cutaneous temperatures were meas 
ured every minute for five minutes and then every two and one-half minutes 
until the previous control level had been approximated. The return toward 
the control level was recorded in percentage. Ten rheumatoid patients and 
ten control subjects were tested. The average preimmersion skin temper- 
ature of the rheumatoid patients was 33.4 C., while that of the control sub 
jects was 33.3 C, 

The average decrease in the cutaneous temperatures for the rheumatoid 
patients was 9.5 C., and that for the controls was 8.3 C. The rheumatoid 
subjects returned to 51 per cent of the preimmersion level in five minutes 
and 8O per cent in ten minutes. ‘The normal control subjects returned to 81 
per cent of the preimmersion level in five minutes and 8& per cent in ten 
minutes. Following preliminary testing, the rheumatoid patients and control 
subjects were given a three-week period of treatment with contrast baths. 
This treatment decreased in significant degree the fall in cutaneous temper 
ature on cold immersion in rheumatoid subjects, but did not change the rate 
of return toward the preimmersion level. Contrast baths in the rheumatoid 
subjects did not produce any remarkable change in the clinical condition of 
the patients. 

In July, Parry, Suder and Kiernander! summarized the physical therapy 
of arthritis in childhood used at the Hospital for Sick Children in London. 
The authors divided the physical treatment into three stages: acute, sub 
acute, and chronic. ‘The article is not concerned with rheumatoid arthritis 
only, but with the various pathological joint conditions of childhood. 

In the treatment of the acutely inflamed joint, rest, heat, active move 
ment, and in selected cases, traction are the physical procedures employed. 
Rest is obtained by pillows, sand bags and various types of splints. Rest is 
important in this stage of the disease. Heat may be moist in the form of hot 
packs or hot immersion, luminous or non-luminus infrared radiation, dia 
thermy or the paraflin bath. The authors favor infrared heat in cases where 
absolute rest is essential. The parafttin bath is useful mainly in rheumatoid 
arthritis. “Traction is employed especially in tuberculous and pyogenic joint 
disease, but active movement is contraindicated. Active movement is rec 
ommended in rheumatoid arthritis. It must be started gradually, perhaps 
as static muscle contraction, progressing after two weeks to actual motion 
through the painless range twice daily. The exercise program must be fitted 
to the individual patient. 


In the treatment of the subacutely inflamed joint, active movement is 


3 Fricke, F. J]., and Gersten, J. W Effect of Contrast Baths on the Vasomotor Response of Rheu- 
matoid Arthritis Patients. Arch. Phys. Med. 33:210 (Apr.) 195 

4 Parry, G. R.; Luder, |., and Kiernander, B Physical Methods in the Management of Arthritis 
in Childhood Rheumatism 8:54 (July) 1962 
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the most important single physical measure. Exercise should be frequent 
an| progressive, but should not be forced beyond the painless range. As the 
emphasis on exercise increases, that on rest decreases. Maintaining the joint 
in the position of function is important. The use of heat is still indicated 
in this stage. Weight bearing is not allowed until all signs of activity have 
subsided. It should then be gradually instituted, starting with bed exercise 
and progressing to ambulation with such aids as crutches and walkers. 

The chronic stage of joint disease requires increasing use of exercise 
with the help of heat, manipulation and orthopedic measures, Exercise 
should be graduated through assisted exercise, free exercise with help and 
resisted exercise with or without weights. 

Manipulation is recommended in chronic joint disease only and is con 
traindieated in tuberculous arthritis. It may be done with or without an 
esthesia. The authors believe that a skilled physical therapist can accom 
plish a great deal in these cases. Heat and massage are of no value of them 
selves in chronic arthritis, but are auxiliary to exercise. Orthopedic surgery 
may be necessary for the correction of deformity and for increasing the mo 
Iility of joints. 

In this issue of the Archives will be found two papers relating to chronic 
arthritis: one by Lowman and Lee® on the rehabilitation of the patient with 
rheumatoid arthritis; the other by Hollander and Horvath® on the influence 
of vasodilating and yvasoconstricting drugs on joint temperatures in normal 
ind arthritic joints. 

The paper by Lowman and Lee’ presents a program of rehabilitation 
which is being started at Bellevue Ilospital under the sponsorship of the 
United States Public Health Service. It is proposed to study fifty patients 
a year for two years, to observe them for three more years, and at the end of 
the five-vear period to report the results. After preliminary testing, the 
patients are placed on cortisoge therapy until maximal relief is achieved, 
a period of approximately six weeks. At this point the rehabilitation program 
is instituted. It is a team project in which physical therapy, occupational 
therapy, reconditioning, training in the activities of datly living, vocational 
counseling and psychological management are integrated. 

Already it has been found that there are certain conditions which limit 
the success of the rehabilitation program. ‘These are: secondary hypertrophic 
changes, permanent deformities, cortisone tolerance, and psychological fac 
tors. Rehabilitation procedures must be modified and goals changed in 
accordance with complications as they arise in the individual case. 

At this stage of the study, the authors have concluded that the reha- 
bilitation program must be maintained within the tolerance of the patient's 
joints. Weight-bearing joints especially must be protected; full extension 
must be obtained if possible, and weak supporting muscles must be strength 
ened before ambulation is attempted. The roentgenogram is not a safe guide 
in judging the readiness of a joint for weight bearing. This study promises 
to make an important contmbution to the treatment of rheumatoid arthritis. 

The paper by Hollander and Horvath" describes an experimental study 
ot the effects of certain vasodilating and vasoconstricting drugs on joint tem 
peratures determined by means of intra-articular thermocouples. The vaso 
dilators used were procaine injected into the joint, nitroglycerin sublingually, 
priscoline intravenously, and tetraethylammonium (avenue of administration 


not stated) and macin intravenously 


Lowman, FE. W aud Lee, P Rehabilitation m the Treatment of the Patient with Rheumatoid 
Arch. Phys. Med. 34:175 (Mar.) 1953 

Iivllander, J. L.., and Horvath, S. M Effect of Vasodilating and Vaseconstricting Drugs on the 

iemperature of Normal and Arthritic Jomts. Arch. Phys. Med. 34:162 (Mar.) 1953 
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\lthough the number of experiments on each drug reported is relatively 
small, taken together they give a general idea of the effects of these drugs 
on joint temperature. Vasodilatation as judged by joint temperature was 
in general inversely related to the activity of the arthritic process. Inflamed 
joints showed litthe or no response, while relatively normal joints in some 
instances showed a slight rise in temperature. The authors believe that 
these changes are explained on the basis that blood vessels in inflamed joints 
are already maximally dilated and therefore cannot dilate further, 

The vasoconstrictors tested vere epinephrine, neosynephrine and poste 
rior pituitary extract. The first two drugs decreased the temperature of 
joints and overlying skin in three of four experiments, while in the fourth, 
the skin temperature decreased, while the joint temperature showed a slight 
rise. Posterior pituitary extract in both knees of the only subject studied 
caused a decrease in skin temperatures and a slight rise in joint temperatures. 

These experiments on the effects of vasodilating and vasoconstricting 
drugs on joint temperature are interesting and instructive. Further studies 
on a larger series of experimental subjects seem desirable. 

The foregoing articles present various aspects of rheumatoid arthritis. 
It wili be observed that they stress especially the local treatment of the 
diseased joint. As important as this is for increasing the patient’s comfort 
and improving joint function, it appears to the writer that more consideration 
should be given to the general effects of the physical agents in rheumatoid 
arthritis. 


AMERICAN BOARD OF PHYSICAL MEDICINE AND 
REHABILITATION 


The next examinations for the American Board of Physical Medicine and 
Rehabilitation will be held in New York, May 30 and 31, 1953. The final 
date for filing applications is March 31, 1953. Applications for eligibility to 
the examinations should be mailed to the Secretary, Dr. Robert L. Bennett, 
30 North Michigan Avenue, Chicago 2, Illinois. 

The American Board of Physical Medicine and Rehabilitation will permit 
applicants who have completed six units of credit to take Part | of the Board 
examination even though all or part of the six units were not obtained through 
approved residency training. Each year of residency training in programs 
approved for training in physical medicine and rehabilitation is equivalent to 
two units of credit. Each year of specialty practice, where the applicant 
can prove that he specialized in physical medicine and rehabilitation and is 
considered a specialist in this field by his colleagues, is equivalent to one unit 
of credit. After six years of practice with no formal training cr by combining 
training units with practice units, an applicant may be eligible for Part |. It is 
suggested that those who are now in an approved residency training program 


wait until the end of such program before applying for Part | of the exam- 
ination. 
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MEDICAL NEWS 


Members are invited to send to this office items 
of news of general interest, for example, those re 


lating to soctely activity 


etc. 


Programs should be received at least three 


hospitals, education 


weeks before the date of meeting. 


Personals 


Dr. John H. Aldes, Angeles, presented 
a talk “Marie-Struempell at the staff 
conference of the Cedars of Lebanon Hospital on 
February 12, 1953. 


Doctors C. G, Psaki and R. J. Doman of Phila 
delphia delivered a lecture on the old and newer 
modified diagnostic and therapeutic techniques of 
peripheral vascular diseases to the medical staff 
of the VA Hospital at Philadelphia on January 
15, 1953. 

Dr. Albert A. Martucci, Abington, I’a, 
Chairman of the Commission on Physical Medi 
cine and Rehabilitation of the Medical Society of 
the State of Pennsylvania 


Los 


Disease” 


1s 


Dr. Eugene L. Jewett, Orlando, Fla, 1s coun 
cilor of the fourth council district of the Florida 
Medical Association. 


Ir. George Keith Stillwell, Minneapolis, spoke 
at a meeting of the Winona County Medical So 
ciety, Winona, Minnesota, in January. Doctor 
Stillwell’s Poliomyelitis 


\ meeting of the St. Louis County 
Society, held in Duluth, Minnesota, in 
heard Miland E, Knapp 


hilitation 


topic Was 


Medical 
February, 


Reha 


on 


lr. Louis B. Newman, Hines, Hlinois, lectured 
at the Louisiana State University School of Medi 
cine 12, 1953. Dr. Newman's subject 
was Significance of Medicine and Reha 
bilitation 


Dr. Jacob L. Rudd, Hoston, 
Section on Physical Medicine 
Medical Society 


lr. George Darwin Wilson, Asheville, No C 
was of the speakers at the Postgraduate 
Medical Educational Symposium held at the Uni 
versity of Alabama Medical School He 
an illustrated lecture on Post Injection Varalysis 


lor. Ray G. Piaskoski, Wood, Wis., been 
appointed to serve on a ten member commission 
set up by the State Medical Society of Wisconsin 
Dr. Piaskoski will be available for consultation on 
problems of rehabilitation 


on February 


Physical 


is Chairman of the 
of the Massachu 


setts 
one 
wave 


has 


Dr. Leonard Bender of Rochester, Minn., and 
Dr. Glenn Gullickson, Jr. of Minneapolis are now 
on active duty with the Navy 


Dr. Herman Kabat, Vallejo, Calif., will present 


185 


a lecture on “Physical Therapy in Neuromuscular 
at the World Contederation for Phys 
Fherapy, london, September 1953, 


Disorders” 
ical 7, 

lr. Howard A. Rusk will be cuest-participant 
n panel discussions at the First Western Hemi 
of the World Medical Asso 
Richmond, Va., April 24 


onterence 
at 


sphe re 


cration on 


Clinical Fellowships in Physical Medicine 
and Rehabilitation 


Because of the shortage of qualified physicians 
in the specialty of physical medicine and reha- 
bilitation, the Surgeon General has established a 
program of “Climeal Fellowships in’ Physical 
Medicine and Rehabilitation.” ‘The intent of this 
program is to inerease the number of physicians 
with in disease and qualified in 
the principles and practices of physical medicine 
and rehabilitation in short a time as possible. 

This program will further serve to support 
physicians who may have a faculty appointment 
and who wish to go elsewhere to a training in 
advanced, specialized training in 
physical medicine and rehabilitation is offered, 

Requests for information should be forwarded 
to: Dr Bailey, National — Institute 
of Neurological Diseases and Blindness, National 
Institutes of Health, Bethesda 14, Maryland. 


Interest chronic 


as 


stitution where 


Pearce 


Problems of the Aging 


\ House Select Committee members 
would be authorized by H 13, to investigate 
the status of older persons in regard to employ 
ment, health education and community services, 
and the federal government's responsibility toward 
this group 


of 
Res 


seven 


International Congress of Rheumatic 
Diseases 
The 


highth International of Rheu- 
Diseases will be held from August 24 to 28, 
in Geneva, under the chairmanship of Professor 
Walthard, head of the Institute of Physiotherapy 
of the Faculty Medicine The main 
subjects program are the study of con- 
steroids in the treatment of rheu- 
of surgical treatment of 
rheumatism of the hip, and rehabilitation of per- 
sous suffering from chronic rheumatism 


C onvress 


Gseneva of 
the 


tissue, 


on 
nective 
Matic 
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Guest Speaker at Chicago Society Meeting 


At the February meeting of the Chicago So 
cClety ot Physical Medicine and Rehabilitation, Dr 
Paul B. Magnuson discussed the Rehabilitation 


Institute of Chicago. Dr. Magnuson is president 


of the Institute 
Congress Section to Meet 

Vlans are being made to hold the annual Spring 
Meeting of the Midwestern Section of the Amer 
ican Vhysical Medicine and Reha 
bilitation in Minneapolis about May 1, 1953. Any 
meeting or wish 
asked to 
South 7tl 


Congress of 
persons planning to attend the 
img to participate in the 
write to G. K. Stillwell, 
Street, Minneapolis 4 


program are 


MD. 920 


Examination for Registration to Be Held 


An examimation for registration of physical 


therapists under The North Carolina’ Physical 
Vherapy Practice Act will be given in Winston 
Salem, N. C, April 24, 1953 Application forms 
and further information may be obtained from 
Maria M Kennedy, Secretary, The North Caro 
lina State Examining Committee of Physical 


Seventh Charlotte, N. C 


Therapists, 123 W 


New Editor Elected 


At the 30th Annual Convention of Phi Beta Pi, 
one of the nation’s oldest medical fraternities, Dr 
George Darwin Wilson was elected editor of the 
Quarterly Medical Journal published by that or 
ganization. bditortal offices of the Quarterly will 
be moved to Asheville, N. ¢ from ‘Topeka, 
Kansas 


American Association for Cleft Palate 


Rehabilitation 


The annual meeting of the American Associa 
tion for Cleft Palate Rehabilitation will be held 
at the Atlanta-Biltmore Hotel in Atlanta, Georgia, 


April 27 and 28. The meeting will be open to any 
individual interested in this phase of rehabilitation 
about the program may be 
Willard T. Hunnteutt, 302 
Atlanta, Georgia 


Further mtormation 
obtained 


Me lic al 


from Dt 


Arts Blde., 


List of Medical Films 


Medical Motion Pictures of 
the American Medical Association has announced 
poudlication of a new revised film list which in 
cludes 78 medical films not readily available from 
be obtained by writ 

Dearborn St., Chi 


Phe Committee on 


sources A copy may 
Committee at 535 N 


other 
me the 
cago 10 


New England Susie of Physical Medicine 


At the regular meeting of the New England 
Society of Physical Medicine on February 18, 
1953, a symposium on hand cases was presented 
Doctors J. Edward Flynn; John Crandon; Wil 
liam F. Flynn; John Byrne, and Charles Bradford 
participated 
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New Director Appointed 


Mr. Kurt Jansson of Finland, who succeeds Dr 


J. D. Kershaw of the United Kingdom, has been 
ippointed to the post oft director ot the reha- 
bilitation unit of the United Nations Divisions of 
Social Welfare The UU. N. rehabilitation unit 
coordinates the activities of the United Nations 


with those of the specialized agencies tmterested 


in services tor the disabled 


Paraplegia Foundation Fellowships 


lhe National Paraplegia Foundation announces 


continuation of a lunited number of fellowships 


ior research mm spinal cord disease and trauma and 


in the complications commonly associated with 


such disease or injury \pplheation forms ter the 
award for the academic year 1953-1954 may be 
obtained from Dr. Leslie W. Freeman, chairman 


Medical Advisory Committee, Broad-Grace 
Richmond 19, Va 


of the 
\rcade, 


Federation of American Societies 
For Experimental Biology to Meet 


Federation of Amer- 
ican Experimental Biology will be 
held at the Conrad Hilton Hotel, Chicago, April 6- 
10. The Federation includes the American Physio- 
Society, American Society of 
Society tor 


Phe annual meeting of the 
Societies tor 


logic al Biological 


Chemists \merican Pharmacology 
\merican Society 


Institute 


and Experimental Therapeutics, 


for Experimental Pathology, American 


of Nutrition and American Association of Immu 
nologists. Scientific sessions will be held, where 
reports of new research will be presented and 


discussed 


Accepted Devices 
leca Low Volt and Pulse Generator, Model SP5 


Manufactured by Teca Corporation, 139 KE. 23rd 
New York 10, The device 1s a portable 
instrument generating a constant direct current; 
a surging direct current; an interrupted (“ree 
tangular or “square’) direct current; sinu 
soidal alternating current at about 2,500 cps; a 
surging alternating current (carrier frequency of 
2,500 eps, with 6 to 60 modulations per minute), 
and alternating current pulses of about 1 > milli 


second duration, adjustable to rates of from 1 to 
Council on Physical 


voted to imelude the 


pulses per second 
Medicine Rehabilitation 
instrument in its apparatus accepted list 

Military Model Field Portable Anesthesia A{ 
Vodel 685 —Manufactured by Ohio Chemi 
cal & Surgical Equipment Co., Division of Air Re 
the device is an apparatus for the 
administration of gaseous and volatile anesthetics 
with The Council on Physical Medicine 
and Rehabilitation voted to include the apparatus 
nm its accepted list 

White hall Hydron:assage Whirlpool Bath, Models 
JO-10, 10A, 20, 20A, 60, 60A, 80 and 90 Manu 
Whitehall Electro Medieal Co., 
Vassate, N | The 


and 


faratus 


duction ¢ ompany, 


Madison 10, Wis., 


Ooxveen 


factured by Phi 


Inc, 19 Wall St, 


device is 
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provided with a motor-driven 
itates the water The motor 
a OO-cvele alternating current at 115 volts 
onsumes 675 watts of power, The Council 
Medicine and Rehabilitation voted to 
instrument in its apparatus accepted 


tarik 
mechanism that as 


essentially a 


requires 
and « 
on Physical 
include the 
list 


Newly Registered Therapists 
January 26, 1953 


Berman, Leonard Edwin, 272 Hawthorne Ave., 
Newark, N. J. 

Cammialieri, 

Puskas, Helen Zolton, 18113 Arline Ave., Ar- 


tesia, Calif. 


Nicholas, 488 21 Ave., Paterson, 


January 29, 1953 


Gunsalus, Suzanne Gates, 19 Summit Ave., 
Larchmont, N. Y 
Jackson, Mary 
Adingdon, IL. 
Johnson, Henderson Andrew, III, 
Ave. No., Nashville, Tenn 
Krizmanich, Shirley Mae, Gunnison, Colo 
Linkenauger, Mont Miller, 3760 Williamson 
Rd., Roanoke, Va 
Rau, Virginia live, 
Louis, Mo 
Reimer, 
Kan. 
Wallace, Roberta Louise, 657 Woodbridge Ave., 
Avenel, N. J 
Wilson, Shirley 


January 30, 1953 


Margaret, 206 West Vearl St., 


900) 17th 


3914 Botanical Ave., St 


Betty lean, 119 S. Buffalo, Stafford, 


Louise, Main St., Imperial Pa 


Jackson 


Burger, Joseph Lawrence, St.. 
Morris, Ill. 
Defferari, Katye 
ton, Texas. 
Graff, 
mont, Texas 
Jones, Lucille 
ton, Va. 


Mave, 4819 Sherman, Galves 


Jeverly Jean, 220 Manor Drive, Beau 


Virs N. New St., Staun 


inja, 12 


February 3, 1953 


Coutts, Elizabeth 2486 
Ave., loledo, Ohio 

Newell, Louise, 
R. £. 

Wark, Diana Allison, 
Los Angeles, Calif 


Margaret, Hollywood 


Plymouth Dr.. Barrington, 


845 W. Colden Ave., 


NEWS 


February 13, 1953 
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Correction 


article “Two Important Statistical De- 
Frederic ‘TT. Jung, M.D., which was 
published in the December, 1952, issue of the 
ARCHIVES OF PHYSICAL MEDICINE, the 
last sentence of the first paragraph on page 719 
should read “Thirty ago, in the 
results of any biological experiments, especially if 
they involve human subjects, the critic's first 
question was “Where are your controls?” In line 
18 on the same page, the word “definance” should 
read “defiance.” 

The formula ascribed to Spearman, on page 713, 
should read 

“Then R 1 


In the 
vices” by 


assessing 


years 


- 0.783 +0.22.” 
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The reviews here published have been prepared by 
competent authorities and do not necessarily repre- 
sent the opinions of the American Congress of 
Physical Medicine and Rehabilitation and/or The 
Imerican Soctety of Physical Medicine and Reha 
hilttation 
PROTECTIVE BODY MECHANICS IN | hemophilia and purpura, of heparin, bishydroxy- 
DAILY LIFE AND IN NURSING \ Manual unmiarin, and vitamin WK, are informatively treat- 
rok Nurses anp THetr Co-Workers. By Margaret ed lhe medical reader whose student days were 
Camphell Winters, R.N., PT, Instructor in Nursing, niade miserable by lectures and examinations on 
Vanderbilt University School of Nursing. Nash contusing theories about coagulation will be re- 
ville, Teun Vaper Price, 150, with ireved to find here a clear esentation of straight- 
$93 diagrammatic illustrations lilustrated by orward ideas 
Harold Black and Clifford Johnston. W. B. Sanun Phe book is divided into two halves, of which 
ders Company, West Washington Sq., Philadel the second gives the technical details of 21 labor 
phia 5, 1952 atory procedures Inasmuch as the confusion in 
ihe past has so often been traced to carelessness 
This is a most useful and comphrensive manual in these techniques, the feeling with which the 
on body mechanics for nurses. The book should withor pleads for accuracy on page 101 is ap- 
be a valuable test on this important subject for preciated. The book is well provided with bib- 
schools of nursing. It is divided into three parts liowraphy and index, and will be indispensable to 
Che first part presents the principles of body me hiochemists, physiologists, and pathologists. 
chames with selected content from the sciences 
of anatomy, physiology and pliysies. The second ADVANCES IN ENZYMOLOGY AND RE.- 
part deals with the factors which influeree body LATED SUBIECTS OF BIOCHEMISTRY. Edited 
alignment and movement from birth throughout by F. I Vord, Fordham University, New York, 
life The thi d part presents aprlications of the Volume Cloth Price, $8.50. Pp. 
principles of body mechanics im the activities of $13, illustrated. Interscience Publishers, Ine., 250 
the patient and nurse Phe ground work for this Fifth Avenue, New York 1, 1952. 
presentation by Mrs. Winters was made during 
the demonstration study, covering integration of [his unusually fine presentation of recent ad- 
body mechanics in nursing, undertaken at the vances in enzymology is written for the specialists 
Vanderbilt University School of Nursing from in biochemistry Although biochemistry so 
fuly, 1946 to December, 1944, Undoubtedly, this closely interwoven with modern trends in medi 
is what has made this manual so practical and cine the book will not, unfortunately, interest the 


cificrent. Physical Therapists and those who par 


ticipate in the teaching of this important subject 


will find this book an indispensable aid. Cer 
tamnly this detailed illustrated manual is the most 
complete and sensible guide yet published. It is 
also umque in that it illustrates the “whys” as 
well as the “hows.” Ihe author is to be con 
gratulated for making such a valuable contribu 
tion to the medial profession This manual is 
highly recommended 

THE PHYSIOLOGY AND PATHOLOGY OF 
HEMOSTASIS. By Armand J. Ouick, PhD, 
Professor of Biochemistry, Marquette University 
School of Medicine Cloth Price, $4.00 Ip 
ISS, with illustration Lea & Febiger, Wash 
ington Square, Philadelphia 6, 1951 

Just as hemorrhage and thrombosis are amon 
the most important problems in medicine, so the 
imtroduction of liwatures and of sodium citrate are 
among the most tnportant discovertes The his 
tory and present status of these subjects are re 
viewed in this well-written and attractively bound 
volume by one who has himself made substantial 
contributions in recent years The subjects of 


average clinician. The follows: 
Localization of enzymes in cytoplasm by Holter 


contents are 


as 


of Carisberg Laborato ies, Copenhagen, Den- 
Some Aspects of the Application of Fracers 
in Permeability Studies by Hans Ussing, Copen- 
hagen Universitv, Denmark; La siosynthese 
Induite des Enzymes by Jacques Monod and Mel 
vin Cohn of the Institut Pasteur, Paris, France; 
Genetic Formulation of Gene Structure and Gene 
Action by Vontecorvo, the University of Glas 
gow, Scotland; Adenosine Triphosphate and the 
Structural Proteins in’ Relation to Muscle Con- 
traction by Needham, Cambridge University, 
Kneland;: Ilyaluronidases by Karl Mever and 
Maurice Rapport of Columbia University, New 
York; Certain Aspects of Intermediary Metabol 
ism of Glutamine Asparagine and Glutathione by 
Henry Waelsch of New York; Stoichiometric In- 
hibition of Chymotryosin by A. K. Balls, of Pur 
due University, Indiana; The Comparative Bio- 
chemistry of Nitrogen Fixation by Perry Wilson 


of Madison, Wisconsin. Fach subject is preceeded 

with a most useful outline of the material to be 

covered and closes with a most useful list of 

references The volume closes with an author 

index, a subyect index, and a cumulative index of 

volumes one to thirteen which is divided into an 
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BOOK 


author and subject index which should prove to 
be most useful. 

Doctor Nord has brought together a brilliant 
group of scientists to present a well balanced and 
comprehensive survey of this highly significart 
subject and he is to be congratulated. Medicine 
owes him and his colleagues a great debt. The 
volume is a great credit to the publishing art. 

THE PEOPLE IN YOUR LIFE: PSYCHIA- 
TRY AND PERSONAL RELATIONS. Edited by 
Vargaret M. Ilughes. By ten leading authorities. 
Prepared under auspices of Town Hall, New York. 
With foreword hy /sabel Leighton. Cloth. Price, 
$3.50. Pp. 278. Alfred A. Knopf, Inc., 501 Madi 
son Ave., New York 22, 1951. 


‘This volume is an arrangement of ten Town 
Hall lectures for laymen on psychiatric topics. 
The three non-medical contributors, Margaret Mead,, 
Clyde Kluckhohn, and the Rev. Otis Rice, deal 
respectively with the problems of relations be- 
tween races, between students and teachers, and 
between pastor and parishioner. The medical con 
tributors, Eric Fromm, Lawrence S. Kubie, Fred- 
erick H. Allen, Francis J. Braceland, John A. P. 
Millet, Leo H. Bartemeier and George S. Steven- 
son deal with relations between men and women, 
husband and wife, parent and child, age and 
youth, friends, employers and employees and citi- 
zens and the community. Each lecture is fol 
lowed by relevant questions and answers. The 
concepts presented lean heavily on the psycho- 
analytic approach, but the material is thought- 
fully and understandably stated. It is not, as the 
jacket suggests, “a portable psychiatric library 
for laymen.” But it does present useful discus- 
day-to-day interpersonal relationships 
which laymen and many physicians could read 
with interest and profit. 


sions ot 


OFFICE ENDOCRINOLOGY. By Robert B 
Greenblatt, B.A., M.D., C.M., Professor of Endo- 
erinclogy, Medical College of Georgia, Augusta 
With foreword by G. Lombard Kelly, M.D., Presi 
dent, Medical College of « Georgia, Augusta 
Fourth edition. Cloth Price, $10.50. Pp. 561, 
with illustrations. Charles C Thomas, Publisher, 
301-327 E. Lawrence Ave., Springfield, IIL; Black- 
well Scientific Publications, Ltd., 49 Broad St., 
Oxford, England; Ryerson Press, 299 Queen St., 
W., Toronto 2B, 1952. 


This, the fourth edition, attests to the popular- 
ity of the text. As in the other editions, the book 
was prepared with the general practitioner in 
mind. Several chapters present in other editions 
have been deleted, and in addition to alterations 
made in many chapters some twenty new chap 
ters have been added. The book represents a 
collection of knowledge and facts concerning the 
special aspects of Endocrinology and related fields 
as experienced and practiced by the author. The 
material is presented from a clinical rather than 
an experimental point of view. Among the topics 
covered are discussions of general endocrinology 
including the pituitary, thyroid, parathyroids and 
adrenal glands. Special sections cover female en- 
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docrinology and male endocrinology. Of special 
value the use of endo- 
crine, pharmacologic preparations, and diagnostic 
tests. The text is well written, adequately illus 
trated and the publishing is good. It is recom- 
mended for use by all interested physicians and 
in particular the general practitioner 


are the sections coverirg 


THE ORIGIN OF LIFE AND THE EVOLI 
TION OF LIVING THINGS AN ENVIRONMEN 
TAL ty Olan R. Hyndman, B.S., M.D., 
Cloth. Price, $8.75. Vp. 648, with i 
lustrations Philosophical Library, 15) bk. 40th 
St.. New York, 1952 


As stated in the preface of this book “An at 
tempt is made to explam the origin and evolution 
ot living things on a physico-chemical basis and 
as expressions of the natural law 
It endorses multiple and continuous origins and 
accounts for the wide differences in species from 
virus to the human resolves into four distinet o1 
differentiation, order being repre 
indivisible characteristic unit,” 


ooerations of 


each 
and 


ders of 


sented by its 


Anyone interested in this subject will probably 


want to read this work. ‘This reviewer atter read 
ing several chapters found it very diffieult to com 
prehend and is, therefore, using the above quota 
tion to show its man thesis 

DOCTORS DIFFER. By Harley Williams. Cloth 
Price, $5.50. Pp. 239, with illustrations Charles 
C ‘Thomas, Publisher, 301-327) East) Lawrence 
Avenue, Springfield, HL, 1952 


The curreney of the phrase Doctors Differ forms 
a justification for recounting the lives of some 
characteristic members of the profession, These 
examples of diversity will suggest that 
medicine is still very much less of a secrence than 
world we are encouraged to 


medical 


in this mad scientific 
believe it is 

The aim of medicine is to keep in contact with 
the enemy disease, and the truth is that tis can 
be achieved by innumerable different ways, by 
methods that ery out contradiction to one another, 
Doctors differ that the art of medicine may prosp 
er. 

The theme of this book as the title suggests is 
contrast. ‘The author has estimated the person- 
ality of one medical practitioner in terms of an- 
other who was strong in a different way, with the 
result that the strength of is re 
vealed 

It is a fascinating story, well written and medi 
cine is greatly indebted to Harley Williams, the 
author; he makes great live 
as dynamic examples for our guid 
ance. The writer helps one to see things of the 
past more clearly and vividly through personal 
ties, than through theories 

The book is divided in seven parts as follows: 
part one, prologue; part two, John Elliotson, his 
triumph and his defeat; part three, Hugh Owen 
Thomas and the making of orthopedics; part four, 
James McKenzie and William Osler; part. five, 
William Macewen and the story of the brain; 
part six, Robert William Philip and Edward Liv 


essential each 


these personaliti +s 


present day 
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ingstone Trudeau in the conquest of tuberculosi 
part seven, epilogue, Rembrandt's picture, a les 
son in anatomy 

his splendid and stimulating book should be 
in every pphysician’s library and certainly should 
be read by every student just entering his profes 
stonal career Charles © Thomas has produced 
as 1s so usual a real work of the publishing art 
This book cannot be too highly recommended 


ABUNDANT LIFE \ Doctor Speaks 
Heactu. By Francis S. Glacebrook, M.D. Cloth 
Price, $3.00 I’p 18 ( hristopher Publishing 
House, 1140 Columbus Ave. Boston 20, 1952 


Since this book has neither table of contents 
nor index, and since the chapters are not num 
bered, it is difficult to tell how well-balanced a 
treatment of its subject is offered Part I is 
headed “Nutrition and Health” and Part II, 
“Health Hints.” The emphasis is on nutrition as 
the most important factor in maintaining health, 
and the author assumes (page 103) that there ts 
a “widespread deficiency among the youth of 
America today.” Much of the information of 
fered is accurate, up-to-date, and well-caleculated 
to correct popular misconceptions (for instance, 
regarding acidity and alkalinity, page 36); but 
the absence of illustrations makes for vagueness 
The author savs he favors sex education but 
contributes nothing substantial on the subject. A 
truly remarkable bit of misinformation is tound 
on page 20, to the effect that “flora literally means 
the odor of the intestinal content”! The text 
abounds in examples of misspellings, misused 
capitals, missing apostrophes, and poor mdenta 
tion, and the publisher has contributed an un 
attractive torimat 


TONSII AND ALLIED PROBLEMS. By 
Roy Hl. Parkinson, M.D. F.A-CS., Chief of Eve, 
Ear, Nose and ‘Throat Departments, St. Joseph's 
Hospital, San Francisco, California, Cloth. Price, 
$12.00, Pp. 432, with 250 illustrations The Mac 
millan Company, 60 Fifth Ave. New York 11, 
1951 


Finally the lowly tonsil has been honored with 
a monograph, The statement is made “that one 
third of all operations performed on the urban 
population in this country since 1924 was that for 
the removal of tonsils.” It is questionable wheth 


er the imeidence is that high in 1952. It ts no 
lonver fashionable to have a tonsillectomy; many 
believe this procedure should not be done during 
the poliomyelitis season (the author concludes 
“the part of wisdom would be to defer tonsil 
lectomy until the incidence of poliomyelitis has 
fallen to normal”), and the wholesale removal of 


the tonsils as a focus of infection is no longer 
recommended even though the author implies that 
they may “produce distant inflammation.” Twen 
ty-two pages are devoted to consideratior. of rheu- 
matoid arthritis and allied rheumatic diseases in- 
cluding Felty's and Reiter's Syndromes — with 
considerable information that is outmoded today 
and too many words for justification for ton- 
sillectomy. ‘Thus for these and ether reasons, the 
surgical schedules of many hospitals probably 
have many less tonsillectomies today 

These remarks about tonsillectomy are not in- 
tended to distract from the value of the book 
Much of the book is devoted to the anatomy, his- 
tology, physiology and diseases and disorders in- 
volving the tonsils. These are excellent. The 
last two chapters are concerned with the tech 
nique and complications of tonsillectomy 

Ihe book is very carefully prepared, with many 
clear and well reproduced illustrations. A word 
about the tonsil has long been needed, and this 
will serve as an excellent reference source for 
many physicians 


THE PATHOLOGY OF DIABETES MELLI- 
rUS. By Shields H’arren, M.D., Se.D., Director of 
Division of Biology and Medicine, U. S. Atomic 
nergy Commission, Boston, and Philip M. LeComp 
fe, M.D. Third edition. Cloth. Price, $7.50 Pp 
336, with 115 illustrations. Lea & Febiger, 600 S 
Washington Sq., Philadelphia 6, 1952. 


This text now in its third edition represents a 
rather complete study of the pathology of dia- 
betes mellitus. It is a completely revised edition 
consisting of 28 chapters, 112 illustrations, and 3 
color plates. Among some of the topics covered 
in the various chapters are: the pancreas in dia 
betes mellitus, pathological evidences of abnormal 
carbohydrate metabolism, pathological evidences 
of abnormal tat metabolism, the pathology of dia 
betes in children, the pathology of insulin-resis- 
tant cases, cancer and diabetes, experimental dia 
betes, the etiology and pathogenesis of diabetes, 
medico-legal aspects of diabetes mellitus, and hy- 
perinsulinism and the pathological effects of in- 
sulin 

The authors are particularly well qualified to 
write such a text, covering a field in which the 
knowledge is increasing daily and particularly in 
special pathology as it applies to the kidneys, the 
eye and the endocrine glands. The references as 
found at the conclusion of each chapter are not- 
able and should prove of value for more detailed 
reading The publishing is excellent. Although 
the text cannot be recommended as essential to 
all general practitioners, it deserves special merit 
as a reference book and a must for all physicians 
interested in the subject of diabetes mellitus 
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PHYSICAL MEDICINE ABSTRACTS 


Neural Effects of Ultrasonic Waves. K. Stuhl- 


fauth. 
Brit. J. Phys. Med. 15:10 (Jan.) 1952. 

‘The local effects of ultrasonics are well known 
even though their mode of action is more com- 
plex than was originally assumed. Furthermore, 
in addition to their effects upon the tissue, upon 
which the ultrasonic waves actually impinge, indi- 
rect effects are being increasingly recognized and 
exploited in the therapeutic application of ultra 
Speaking quite generally these indirect or 
remote effects are largely ‘produced via the nerv- 
system either by action of the nerves upon 
ganglia or by a change in the conductivity of the 
nerve. ‘This article is concerned mainly with the 
demonstration and significance of such neuro- 
trophic action. One of the most obvious neural 
elfects of ultrasonics is represented by a vasomo- 
tor The examination of hyperemic 
states produced by ultrasonic waves indicates that 
they are not elicited entirely by direct action upon 
the capillary system but involve the co 
operation of the arterial supply. These locally 
limited vasomotor effects represent the simplest 
of the indirect effects with which we here 
concerned Such vasomotor responses are, 
of course, not sufficient to explain other empiri- 
cally established remote effects. While it must be 
concluded from extensive data that ultrasonic 
waves produce their effect very often through 
neural agencies, the nature of this effect un- 
certaim [he high measure of success with ul- 
trasonic treatment is granted only to the physi 
who personally gives ultrasonic treatment, 
not too often happens—replaced 
assistant routine Finally, tech- 
with ultrasonic the ¢ as 
for therapy the 
of exact dosing and exact aiming in 
the form of application cannot be overestimated, 
aud it to this end that ultrasonic treatment 
needs the constant presence of, supervision and 
correction by the 


sonics 


ous 


response, 


local 


are 
local 


1s 


clan 
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nique 
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Mnportance 
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personnel 
energy not 


in ultrasonic 
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short waves, 
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physician 


Radiculitis of the Cervical Spine: Simulation of 
Coronary Conditions and Physical Treatment. 
H. I. Weiser. 


Brit. J. Phys 


Med. 15:105 (May) 1952. 


If all the clinical examinations, including sev- 
eral exercise tests and electrocardiography fail to 
show any of heart disease, it is advisable 
to consider the possibility of extracardiac causes 
for sternal Pressure 
nerve root in one of the intervertebral 
of the lower upper thoracic spine 
causes pain which may be of the 
same intensity, quality and distribution as a gen 
uine pain [he violent attacks of pain 


SITS 


or praecordial pains, on a 
foramina 
cervical of 
a syndrome 


coronary 
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due to radiculitis occur after the subjection of 
the upper spine to excessive loads while the pa- 
tient is standing, sitting or sleeping in unfavorable 
positions. The characteristic pains may be repro- 
duced by hyperextension or hyperflexion of the 
cervical vertebrae or by firm on a ver- 
tebra. 

The 
rection of the posture 
to proper 


pressure 


most essential therapeutic measure is cor 
Attention should be paid 
carriage while walking, standing, sit 
ting or lying. It is equally necessary that a 
suitable posture should be assumed while work- 

Joints should be subjected to loading only 
intermediate Traction of the head 
the neural roots. Mobility of the verte- 
bral joints is improved by frequent minor manip 
ulations of the spine. Mild heat and mild strok 
ing the spastic neck muscles. 
Carefully applied exercise treatment and special 
breathing exercises are an essential adjunct to 
this therapy. 

In most « the conservative measures de- 
scribed in paper will achieve considerable 
relief of and temporary freedom from pain. 


ing 
positions, 


relieves 


massage relieve 


ases 


this 


Fractures in the Aged. Richard H. Metcalfe. 
Brit. M. J. 4770:1240 (June 7) 1952. 


The term “aged” is relative, depending on the 
physical and mental state of the patient, but in 
this article, it means persons over 70 years of age. 
Phe admission of such aged people to a hospital 
when they are suffering from fractures at the 
upper end of the femur is fraught with difficulty. 
Their stay im hospital is necessarily prolonged, 
and treatment is best carried out in special wards 
This is necessary 
because the treatment is highly specialized, and 
both surgical and nursing staff must enthu 
siasts. ‘Lhe wards should not be limited entirely 
to the awed, as a leavening of younger people and 
even older children gives added in- 
terest and pleasure to elderly patients 

The essence of treatment of these old people 
in the of their morale, and the 
sight of patients recovering is most encouraging 
and helpful to new arrivals. A new case therefore 
should be placed in a bed next to a patient suf- 
fering from similar injury who is well on the 
road to The healing of fractures de- 
pends on a full and adequate diet and a good vas- 
cular supply to the site of the fracture. The lat- 
ter he if full mobility is en- 
couraged as soon as possible after the fracture 
been fixed. The best way to achieve this is 
by a daily physical therapy class carried out in 
the ward, The physical therapist should place 
herself in a raised position where all the patients 
limited to the 
all the limbs 


set aside for this type of case 


be 


occasionally 


hes preservation 


a 
recovery 


call assured only 


has 


.xercises not 


but must 


her 
limbs 


can 
fractured 


see are 


mobilize 
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The 
immensely, and 
therapist is on 


and the abdominal, chest, and back muscles 
patients enjoy 
when the physical 
sulne reason unobtainable, one of-the younger pa- 
tients usually is only too willing to take her place 
and supervise the exercises. In Metcalfe’s ward 
at St. James’ Hospital, London, all patients do 
these daily exercises, the only ones being excused 


these exercises 


leave or for 


being those aged over 90, and generally even these 
try to joi in. Frequent baths with salt and soda 
m the water go a long way to loosen stiff joints 
once the ambulant 

Every effort should be made to encourage the 
relatives and friends of old people with fractures 
to take them back into their own homes. Patients 
who are unable to return who have 
pertorce to be admitted into chronic sick hospitals 
should be opportunity for increasing 
their mobility by the aid of physical therapy and 
occupational therapy 


state is reached 


home and 


given every 


The avoidance of extreme loneliness after the 
bustle and companionship of a ward needs urgent 
consideration 


Probable Cause of Low Back Pain Among Bus 
Drivers. A. H. Woolfson. 


Physiotherapy 38:101 (June) 1952 


During the course of the physical therapy treat- 
ment of a number of bus drivers suffering from 
low back pain, Woolfson observed that many of 
the patients complained of similar symptoms. On- 
set of the disease in most of the patients also was 
very similar: feeling of with an ache 
down the lower part of the back, marked stiffness 
of the lumbar spine, and an acute pain on bending 
torward; im most symptoms incapa- 
citated the patients from work and, sooner or later 
brought them to the Orthopedic Department 
diagnosis and treatment established 


tiredness 


cases these 


where was 

Most of these patients were referred for reha 
bilitation, and the treatment consisted of manipu 
lation, remedial exer 
crises covermg a period of from four to five weeks, 
alter which 75 per cent of the patients improved 
and were able to resume their work However, 
a considerable number of these patients returned 
with recurrent symptoms for further treatment 
within a period of six to nine months, with the 
same story. It was then that Woolfson decided 


massage and a course of 


to investigate the cause 


Woolfson questioned the drivers and even took 
trips with them to make his own observations 
Then he made the following recommendations to 
correct the posture of the bus drivers in their 


work 


(1) The driver should be taught the importance 
of relaxation at the wheel 


should be 


(2) The driving seat re-designed to 
wive full back rest 


(3) A small driver should not be made to drive 
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a large bus; neither should a large heavily built 
man be asked to drive a smal} bus. 

(4) Drivers should take courses of remedial ex- 
crcises 

(5) The loeds carried by the buses should be 
reduced. 

(6) ‘Lhere should be enforced periods of rest 
for the drivers between journeys. 
Physical Examination of the Cerebral Palsied 

Child. Russell V. Fuldner. 


J. A. M. A. 148:34 (Jan. 5) 1952. 


Within recent years certain medical and lay 
groups have shown an active increase of interest 
in the varied problems of children with cerebral 
palsy. At least sixteen new cerebral palsy centers 
of permanent character have been established in 
this country during the past four years. For the 
most part these facilities are designed for case- 
finding, diagnosis, and treatment; a few of them 
have been set up to meet the unusual educational 
needs of cerebrally palsied children. A national 
parents’ society, with objectives in cerebral palsy 
comparable to those of the National Foundation 
in the field of infantile paralysis, was founded in 
1949. All of this increased attention to cerebral 
palsy has highlighted the desirability of early 
diagnosis and prompt and adequate treatment. 
The purpose of this article is to outline methods, 
none of them essentially original, which have 
been found helpful in evaluating cerebral palsy 
infants and children. Stress has been laid on 
reducing the multitude of possible clinical tests 
to a concise form. In many cases the examining 
physician will need help from one or more of his 
colleagues in the specialties or from those spe- 
cially versed in speech, perceptual, and behavior 
disorders. While the importance of consultations 
can scarcely be overstressed, it is essential that 
at least one member of the team assume respon- 
sibility for correlating these data with the broad 
evaluation outlined in this article. The aim is to 
achieve a working diagnostic and prognostic con- 
cept which takes into account the child as a 
whole, both as a patient and as a burgeoning per- 
The eliciting and interpretation of phys- 
ical signs in these children often is of such in- 
terest and complexity that the examiner may lose 
sight of the wood for the trees. Initially at least, 
a conspectus of the patient's abilities and disabili- 
tres 1s of more practical importance than an at- 
tempt to establish the localization of the lesion. 
This concept forms the basis of the examination 
technique. For the physician who undertakes to 
assist the progress of the cerebrally palsied child, 
the initial step is a thorough appraisal of the pa- 
tient in terms of his background and development, 
and of his sensory, motor, and intellectual assets. 
Not only will the best interests of the individual 
patient be served thereby, but the physician will 
help to guide into fruitful channels the ever-in- 
creasing volume of lay and legislative assistance 
for cerebral palsied children in general. 
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31st Annual Session 
SCIENTIFIC EXHIBIT SPACE 


Requests for applications for scientific exhibit 
space in connection with the 31st Annual Session to 
be held at The Palmer House, Chicago, August 31 
through September 4, 1953, are being received. 
Address all communications to the American Con- 
gress of Physical Medicine and Rehabilitation, 30 
North Michigan Avenue, Chicago 2, Illinois. 


Copies of many back issues of 
THE ARCHIVES 


are still available. 


For issues desired and prices, write to 


American Congress of Physical Medicine and 
Rehabilitation 
30 N. Michigan Ave., Chicago 2, Ill. 
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Hart, W. L., San Antonio, Tex. Kristeller, Edith L., New York, N. Y. 
Harvey, F. W., Montreal, Quebec, Can Krusen, E. M., Jr., Dallas, Tex. 
Hatfield, A. R., Jr., Utiea, N.Y Krusen, F. H., Rochester, Mitn. 
J % Kuitert, J. H., Washington, D. C 
ayes, UV. M., Milwaukee, 1s F > 
Hayward, G. E., Meadville, Pa artes 
Heath, S. W., Jr., Seattle, Wash 
Hellebrandt, Frances A., Chicago, Il reste r, 
Herring, H. Mt. Vernon, N. Y. 
Hibben, J. S., Pasadena, Calif “Wend Wj 
Hildenbrand, E. J. C., Washington, D. ¢ 
Hines, T. F., New Haven, Conn \ fis tle 
Hirschberg, G. G., Oakland, Calif ki pon 
Hoberman, M., New York, N. Y ecklitner, M. D., Kansas ( ity, Mo 
cc Colo Ledbetter, H., Wichita Falls, Pex 
Hollender, A. R., Miami Beach, Fla. 
Horn, S.. Sherbrooke, Quebec, Can 
< Levy, E. L., New York, N. Y. 
House, F. B., Ann Arbor, Mich. Lewi W ( Santa Moni 4 Calif 
Hubbard, C. D., Huntington Park, Calif I > 
Hubbard, J. C., Oklahoma City, Okla Little, S. D., Phoenix, Ariz. 


Huddleston, O. L., Santa Monica, Calif. Logan, Catherine, Oak Park, III. 


W. Va Lorenze, E. J., White Plains, N. Y. 
Lossef, S., New York, N. Y. 
Hull, B. L., Altoona, Pa. I » F A_ Niagara Falls. N. Y 
Hume, R. C., Ardsley, N. Y 
, Lowenthal, M., New York, N. Y. 
Hummon, Jr., Chicago, commen Mew York, ¥. 
ussey, © U., LYNN, Mass Lubarsky, D. A., White Plains, N. Y. 
Israel, M.. New York, N. Y Ludwig, Dorothy B., New York, N. Y. 
; Lund, H. C., Walla Walla, Wash. 
Luscombe, H. B., Denver, Colo. 
Lustig, F., New York, N. Y. 
‘Jewett, E Orlando, Fla Luzes, F., Lisbon, 
Johnson, S. W., Passaic, N. McCartney, J L., Garcen City, N. 
Johnson, W. T., Swarthmore, Pa McClellan, W _ 5., Saratoga Springs, N. ¥ 
Johnston, F. H., New Rochelle, N. Y McConaghy, T. P., ¢ amden, N. J. 
Johnston, J. M., Pittsburgh, Pa McFarland, J. W., Washington, D. C. 
Jones, A. C., Portland, Ore McGovern, R. E., Camp Carson, Colo 
Jordan, H. H., New York, N. Y McGuffin, C. F., Calgary, Alberta, Can. 
Jousse, A. T., Toronto, Ontario, Can ena — C. L., New York, N. Y 
Jung, F. T., Evanston, HI MckKinstry, G. H., Washington, Pa 
Vall McLoughlin, C. J. D., Atlanta, Ga. 
-abat, Vallejo, Calif Me Morris, R. O., Rochester, Minn. 
Kaplan, J. A., Northampton, Mass McRae, |. R., Toronto, Ontario, Can 
Kaplan, T., New York, N. Y Machover, S., Pittsburgh, Pa 
Keeler, K. C., Cleveland, Ohio Mahl, M. M., Brooklyn, N. Y. 
Keever, K. W., Magnetic Springs, Ohio Mahoney, Florence 1., Memphis, Tenn. 
Kelly, S. M., Waukesha, Wis Mantz, R. L., Cedar Rapids, lowa. 
Kelly, W. J., Dubuque, Lowa Manuzak, H. F., Glen Burnie, Md. 
Kendell, H W.. Peor ia, Hl. Marden, W es Lynn, \lass 
Kent, H., Indianapolis, Ind Marjey, EK. J.. New York, N. Y 
Kessler, H., Washington, D. C Markel, J. M., Detroit, Mich 
Kidd, }. A., Perth, Ontario, Can Martella, J., Rutland Heights, Mass 
Kiernander, B., London, England Martin, G., Rochester, Minn 
Kimball, R. W., Rochester, N. Marting, W. F., [ronton, Ohio. 
Kime, FE. N., Indianapolis, Ind Martim, A. P., Eugene, Ore. 
King, L. H., Kecoughtan, Va Marton, M., New York, N. Y. 
Kistler, P. M., Wayne, Pa Martucci, A. A., Abington, Pa. 
Klauber, EK. A., Staten Island, N. Y Maschmeyer, J. E., Areadia, Calif. 
Klaus, C., Grand Rapids, Mich Mastellone, A. F., Silver Spring, Md 
Kleinman, S. B., Miami Beach, Fla Mauriello, N., Wilkes-Barre, Pa. 
Klement, W. W., Cincinnati, Ohio Mautner, H. E., Brooklyn, N. Y. 
Knapp, M. E., Minneapolis, Minn Mead, S., St. Louis, Mo 
Knese, L. A., St. Louis, Mo Meanwell, W. E., Madison, Wis. 
Knudson, A. B. C., Washington, D. C Mehler, C. J., Pittsburgh, Pa 
Kobak, D., Chicago, Il Meislin, J., Montrose, N. Y. 
Koezur, J., Park Forest, I! Melvin, A. M., Miami, Fla. 
Koppel, A., Philadelphia, Pa Menendez, J. C., New Orleans, La. 
Kornblueh, |. H., Philadelphia, Pa Mennell, J. B., Rake, Liss, Hants, England. 
Kos, C. M., Iowa City, lowa Mennell, J. M., Fishersville, Va. 
Kotkis, A J . St. Louis, Mo Miller, R. \W ai hic ago, Il. 
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Miller, Ruth N., Sharon, Pa. 
Minahan, T. A., Jr.. Hubbard, Ohio. 
Mitchell, N., Knoxville, Lowa. 
Molander, C. O., Chicago, I 

Moor, F. B., Los Angeles, Calif. 
Moore, C. W., Fayetteville, N.C. 
Moore, = W., Santa Monica, Calif 
Moore, Francisco, alit. 


Moraes, Wo . Sao Paulo, Brazil, S. A. 
Morelewicy, v.. Cheektowaga, N. Y 


Moskowitz, E., Mt. Vernon, N. Y. 
Mountford, W. E., Trerton, N. J. 
Moyer, D. L., Forty Fort, Pa. 
Muller, R., New York, N. Y. 
Muss, I., Louisville, Ky. 

Myers, J. L., Kansas City, Mo 


Neifeld, H., Brooklyn, N. Y. 
Nelson, P. A., Cleveland, Ohio. 
Neufeld, I., New York, N. Y. 
Neuwirth, E., Great Neck, N. Y. 
Newman, L. Hines, 
Newman, M. kK., Detroit, Mich 
Newman, R. . lowa City, Lowa 
Nolden, W. L. “ee Rock, Ark. 


Northway, W. He, San Francisco, Calif. 


Nova, F., Brazil, S 3 
Nugent, O. B., Chicago, I. 
Nyquist, R. H., Long Beach, Calif. 


O'Connor, M. i Newark, N. J. 
Oclhafen, W. R., Ft. Campbell, Ky. 
Oecester, Y. T., ‘hicago, Il. 
Offenthal, A. W., New York, N. Y. 
O'Reilly, D. E., St. Louis, Mo 
O'Rourke, W. J., Richmond, Va. 
Orozco, J. M., Mexico, D. F., Mex 
Osnes, E. N., Los Gatos, Calif. 
Paley, S. M., New York, N. Y. 
Park, H. W., Richmond, Va. 

Paul, D. M., Albany, N. Y. 

Paul, W. D., lowa City, Lowa. 
Pedersen, V. C., New York, N. Y. 
Pedroso, A., Sao Paulo, Brazil, S. A 
Peskind, S., Cleveland, Ohio 

Peters, KE. W., Cleveland, Ohio 
Peylan, A., Tel-Aviv, Israel. 
Phillips, K., Miami, Fla 

Piaskoski, R., Wood, Wis. 

Piersol, G. M., Philadelphia, Pa. 
Polley, H. F., Rochester, Minn. 
Pollock, A. E., Altoona, Pa. 
Polmer, N. H., New Orleans, La 
Ponemon, I. W., Jamaica, L. 1. N. Y 
Prentiss, N. H., Ft. Wayne, Ind 
Pruce, A. M., Atlanta, Ga 

Psaki, C. G., Philadelphia, Pa. 
Psaki, R. C., San Francisco, Calif 
Pusitz, M. E., Topeka, Kan. 


Quezada, J. J.. Mexico, D. F., Mex. 


Radzyminski, S. F., Wadsworth, Kan 
Rae, J. W., Jr. Ann Arbor, Mich. 
Rasmussen, A. T., La Crosse, Wis. 
Raus, G. M., Syracuse, N. Y 
Rausten, D. S., Lincoln, Nebr. 
Read, J. C., Atlanta, Ga. 

Reagan, C. H., Tuscaloosa, Ala. 
Reese, FE. P., Newton Falls, Ohio. 
Reggio, A. W., Medfield, Mass 
Reiger, A. C., Maspeth, N. Y. 
Resnik, J., Van Nuys, Calif 
Riddles, P. W., Johnstown, Pa 
Rieman, A., Jersey City, N. J. 
Roberts, D. A., Swannanoa, N. C 
Roch, G. E., Willimantic, Conn. 


Rockey, V. V., Freeport, Ill. 


MEMBERSHIP LIST 


Rodgers, D. C., Chicago, Hl. 
Rodriquez, A. A., Chicago, Il. 
Rogers, E. J., Brooklyn, N. Y. 
Rose, D. L., Kansas City, Kan 
Rosen, S. J., Pittsburgh, Pa. 
Rosenberg, H., Salt Lake City, Utah. 
Rosenberg, L., Dayton, Ohio. 
Rosenthal, H. H., New York, N. Y. 
Roth, Grace M., Rochester, Minn. 
Rothermel, W., Reading, Pa. 
Rubacky, J. F. A., Passaic, N. J. 
Rubin, D., Battle Creek, Mich. 
Rudd, J. L., Boston, Mass. 

Rudin, L. N., Ft. Howard, Md. 
Rudolph, H. L., Reading, Pa. 
Rumbaugh, U. D., mg; Pa. 
Rusk, H. A., New York, 
Russek, A. New York, N. 


Safford, F. K., Jr... New York, N. Y 
Samberg, H. H., Des Moines, lowa 
Sawyer, W. C., Marion, Ohio. 
Schaeffer, J. N., Sheppard AFB, Tex 
Schaffer, F. J., Columbia, S. C. 
Schatz, W. J., Allentown, Pa. 
Schaubel, H. J., FE. Grand Rapids, Mich 
Schenker, A. W., New York, N. Y 
Schlesinger, R. A.. Muskogee, Okla. 
Schmidt, W. H., Philadelphia, Pa. 
Schmitt, M. G., Chicago, Il. 
Schram, D. A., Gonzales, Tex. 
Schuyler, S. A., Hartford, Conn. 
Schwartz, I. F., Birmingham, Ala 
Schwartz, J. M., Flint, Mich. 
Schwartz, L., g Thomas, Ky. 
Schwartz, R. P., Rochester, N. Y. 
M., Brooklyn, N. Y. 
Searl, H. A,, McKinney, Tex. 
Selke, O. O., Jr., Houston, Tex. 
Selle, W. A., Los Angeles, Calif. 
Sexton, R. L., Washington, D. C. 
Seybold, N. J., Toledo, Ohio. 


Shapley, B. S., Corona, Flushing, L. [., N 


Shaw, J M.., Brooklyn, N. y 

Sheard, C., Stewartville, Minn, 
Sherman, S., Pittsburgh, Pa. 

Sherrill, A. W., Pittsburgh, Pa. 
Shields, C. D., Ft. Sam Houston, Tex. 
Shiffman, M., New York, N. Y. 
Shires, EK. B., Phoenixville, Pa. 
Shriber, W. J., Auburndale, Mass 


Smith, F., Hot Springs National Park, Ark 


Smith, EK. M., Takoma Park, Md. 
Smith, 4 C., Youngstown, Ohio 
Smith, O. E., Memphis, Tenn 
Smith, R. T., Philadelphia, Pa 
Snow, W. B., New York, N. Y 
Solomon, lL... Malden, Mass. 
Solomon, W. M., Cleveland, Ohio 
Spielberg, [., Sunmount, N. Y. 
Sputh, C. B., Indianapolis, Ind. 
Stansky, €., St. Petersburg, Fla. 
Stecher, R. M., Cleveland, Ohio. 
Stein, I. Tuckahoe, 
Steindler, A., lowa City, Towa. 
Steves, M. ¥. Cincinnati, Ohio. 
Stillwell, G. K., St. Paul, Minn. 
Stoll, B., Bronx, N. Y. 

Stone, Florence, Waukegan, III. 
Stonehill, T., Los Angeles, Calif. 
Stoner, FE. K., Philadelphia, Pa 
Storms, H. D., Santurce, P. R. 


Strickland, B. A., Jr., Montgomery, Ala 


Sussman, N., Harrisburg, Pa. 

Sutch, V. J., Kerrville, Tex. 

Sutton, B. B., Strongsville, Ohio. 
Sverdlik, S. S., Lawrence, L. I, N. Y. 
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Sweeney, X., Grosse Pte, Farms, Mich 
Syracuse, J. A. E., Buffalo, N.Y 


Paliberti, R., Sao Paulo, Brazil, S. A 
Tarata, J. L., Havana, Cuba 

Tarbell, L.. A., Ft. Bayard, N. M 
V. S., San Antonio, Tes 
lefft, B. F., West Warwick, R. | 
Fepperberg, Bronx, N.Y 

Throne, M., San Francisco, Calit 
Dingler, J. J., Hl 

litus, C., New York, N. 

litus, N. West Chester, Pa 
Pobis, |. S., Brooklyn, N. Y 
Pohen Z., A., Mexico City, Me 
Iratar, A. A., Rochester, Minn 
Travell, W.. New York, N. ¥ 
Treacy, A. J. M., Philadelphia, Pa 
Preanor, W. Cleveland, Ohio 
lreister, A., Cleveland, Ohio 
Troedsson, Bo Orang N. J 
Troensegaard, ©. Los Angeles, Calit 
Frommer, P. Philadelphia, Pa 
Pwombly, G. Ir, Denver, Colo 


Ulanski, B., Philadelphia, Pa 


Valentine, North Platte, Nebr 
Vaupel, G. Bethesda, Mad 

Vivine, |. Bethesda, Mad 

Von Friesen, Tamara, Los Angeles, 
von Werssowetz. O. F.. Nashville, Tenn 


Waddington, Detroit, Mich 
Wade, T. W., Dallas, Tex 

\W ablig, (,., Sea N. ¥ 
Wallace, R. B., Baton Rouge, La 
Walsh, T. | 


N. ¥ 


Adjunct therapy for 


1. ... Strains... Sprains 
... Dislocations 
... Other trauma of 
muscle and 
skeletal system 


2. To Retard Atrophy 


3. For Muscle Re-education 
... It Helps to Reestablish Muscle Sense 


4. To Help Regain and Preserve Mobility and 


Function of Muscles 


AN ANCILLARY TO MASSAGE...DRUGS... 
HEAT THERAPY ...OR MAY BE USED ALONE 


Write for literature and demonstration. 


MEDCO PRODUCTS CO. 


3607 E. ADMIRAL PLACE, TULSA 12, OKLA. 


P. O. Box 3275, Dept. T. 


ELECTRICAL MUSCLE 
STIMULATION 
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Warshaw, S. A., Brooklyn, N. Y 


Watkins, A. L., 


Joston, Mass 


Webb, H. P., Philadelphia, Pa 


Weems, Rachel F., 
Weinreb, 
Weinstein, M. V 


\shland, Va. 
. New York, N. Y. 
, Brooklyn, N. Y. 


Weinzimmer, H. R., Cicero, HL. 


\ 


Veiss, J., Brooklyn, N. Y 
Weissenberg, 


H., Hines, 


Welsh, | C., Wood, Wis 


West, Catherine ¢ 
\\ hite, \ I 


. Minneapolis, Minn 
San Francisco, Calif 


Whiting, H. S.. New Hyde Park, L. 1, N.Y 


Wickler, G. S., Outwood, Ky. 


Wiley, B. ¢ 
W illgoose, 


. Johnstown, Pa 


Dorathea, Needham, Mass 


Willams, C. B., Ft. Bliss, Tex 
Williams, G. D., Philadelphia, Pa 
Willmoth, A. D., Louisville, Wy 


Wilson, G. D., 


\sheville, N.C 


Winokur, S.. New Orleans, La 


Wise, ¢ 


S., Washington, D. ¢ 


Witt, S. E., New York, N. Y 

Wolf, H. F., New York, N. Y 

Wolf, Mary Anne, New York, N. Y 

Woodmansee, A. D., Washington Court House, Ohio 


Worden, R. E., 


Columbus, Ohto 


Wray, R. M., Cedar Rapids, lowa 
Wright, Jessie, Pittsburgh, Pa 


Wylie, | 
Wyman, |. F 


Watertown, Mass 
. Milwaukee, Wis 


Yamshon, L.. J., Los Angeles, Calif 


Yam § 
Zankel, H. 1 


M., Habana, Cuba 


. Cleveland, Ohio 


Zeiter, W. Cleveland, Ohio 
Zintek, S. S., Martinsburg, W. Va 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved 
schools in physical therapy and occupational ther- 
apy. Such graduates must be members of the 
American Physical rer Association and /or 
the American Registry of ysical Therapists and 
Occupational Therapy Association. 

Tuition: None. For Scholarship to Cover Trans. 
and Maintenance, ontact National 
‘oundation for Infantile Paralysis, 120 Broadway, 
New York 5, New York. 

Entrance Dates: First Monday in January, April, 
July and October. 

Duration of Course: The Course is divided into 
two parts: 

Part |. Over-all care of convalescent polio 
with particular emphasis and special training 
in muscle testing and muscle reeducation. 

Part Ul. Particular emphasis and special 
training in functional testing and functional 
retraining 
Each Part lasts three months and only selected 

students who have completed Part | will be ad- 
mitted to Part Il. All students applying for Part | 
must be willing to remain through Part Il if 
selected 


For Information Write: 


ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 
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FISCHER De Luxe Model 400 offers. . . 


Inductance Applications with the 
PATENTED ADJUSTABLE INDUCTION ELECTRODE, 


or inductance cable 
Condenser Electrode Applications with 


AIR SPACED ELECTRODES, pads and other designs 


Minor Electrosurgery and any degree of Coagulation 


FISCHER De Luxe Model 400 is the highly efficient, 
practically trouble-free, self-excited oscillator type 
no crystal control or master oscillator. 


H. G. FISCHER & CO. 


Patented Adjustable Induction 
Electrode, designed especially to fit 


any port of the body, gives even 


distribution of heat 


over entire 


Franklin Park, Illinois 


treatment area. 


A.M.A. ACCEPTANCE 


H. G. FISCHER 


Please send, without obligation, full information on 


FISCILER De 


LAixe 


Approved 
F.C.C. TYPE APPROVAL D-500 
UNDERWRITERS’ LABORATORIES 
APPROVAL 


CANADIAN TYPE APPROVAL 
Number 7 


FREE Copy Lat 


& CO., 9451-91 W. Belmont Ave., Franklin Park, IL 


Cabinet Model 400 Short Wave Diathermy Unit) FOC Type 
Unit FCC Type 
Sinusoidal, Farartic 
Federal Communications Co 

on Use of Diathermy Equipment 


Income While You Pay Plas 


able Model Short Approved 
\ low Voltage ¢ 


and Order 


Wave Diathermy 
t Galvanic 
tied by 


jenerators 


t Report Is nmisston 


Law Monthly Pasinent 


Archives 


By 


Patronizing 
Our 
Advertisers 


Help 
Support 
Your 
Journal 


In that precious instant when new- 

born life hangs in the balance... the dependable 
E & J resuscitator can mean victory .. . and the first 
welcome cry of life. 

The E & J machine adjusts itself to even the tiny 
lungs of premature infants, signals the operator when 
aspiration is required to remove mucus or other 
foreign matter, breathes for the baby until 

natural breathing is firmly established. 

The equipment enables your hospital to take positive, 
effective action when there is acute 

danger of a newborn life slipping 

away forever y oumay see a demon 

stration at no obligation...just write 

or phone any of the offices listed. 


The Breath of Life 


J MANUFACTURING CO. 
BURBANK, CALIFORNIA 


“On 
| 
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THE FIRST 
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RESUSCITATOR 
\ ASPIRATOR \ 
INHALATOR 


THE MEDITRON ELECTROMYOGRAPH 


(with Myoscope recording) 


Model 201A 


Model P.M. 
Electrotherapy 


The Meditron 
and explaining the technique of 


THE MEDITRON STIMULATORS 


A fundamental type 
of treatment stimu 
lator fulfilling all 
of the physiologi 
cal requirements 
for electrically ex 
ercising partially 
denervated and re 
innervated, as well 
as normal and de 
nervated voluntary 
muscle. Other uses 
include Medical 
Galvanism, Ion - 
Transfer Therapy 
and Electrophrenic 
respiration 


Vanual containing 


The Golseth - Fizzell 
Constant Current 
Impulse Stimulator 
has been specially de- 
signed to obtain ac- 
curately comparable 
serial examinations 
of Rheobase, Chron- 
axie, Galvanic Tetan- 
us Ratio, and 
strength Duration 
Curves. Satisfies all! 
requirements for 
Ion-Transfer  Ther- 
apy, and Medical 
Galvanism. 


Enables one to see, hear, photograph, 
and obtain continuous Myoscope tape 
recordings of the characteristic voltages 
generated by normal, denervated, par- 
tially denervated, reinnervated, myo- 


pathic and spastic voluntary muscle. 


Model 
Electrodiagnosis 


Veurotization and Maturation charts 


Electrodiagnosis sent upon request. 


The Meditron Company 


708 South Fair Oaks Ave. 


Pasadena 2, California 
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HANOUVIA'S NEW 


INFRARED HEAT LAMP 


Hanovia assures quality construction and 
dependable performance Check these 


outstanding, distinctive features: 


Helps relieve sprains, strains, acute bursitis 
and sinusitis; stimulates circulation and is gener- 


ally helpful where heat is indicated. 


Your request will promptly 
bring full information. 


Write Dept. 306-C 


@ 550 Watt Element 


@ Terraced Aluminum Hood 
@ Even distribution of heat 
(No Hot Spots) 
@ Adjustable to many position 
@ Sturdily constructed \ 


Cat. No. 5402 


REGIONAL, OFFICERS 
AMERICAN CONGRESS OF PHYSICAL MEDICINE. AND REHABILITATION 


EASTERN SECTION—Chairman, Thomas 
P. Hines, Branford, Conn.; Secretary, Her 
mann B. Arnold, Beecher Road, Woodbridge, 
New Haven 15, Conn. 

States represented: Connecticut, Dela 
ware, Maine, Maryland, Massachusetts, New 
Hampshire, New Jersey, New York, Pennsy! 
vania, Rhode Island and Vermont. 

MIDWESTERN SECTION — Chairman, 
Miland E. Knapp, Minneapolis, Minn.; Sec 
retary, George K. Stillwell, 2333 Priscilla 
Avenue, St. Paul 8, Minn. 

States represented: lowa, Kansas, Minne 
sota, Missouri, Nebraska, North Dakota and 
South Dakota. 

WESTERN SECTION — Chairman, Leon 
ard Yamshon, Los Angeles, Calif.; Secretary, 
Joseph E. Maschmeyer, 19 W. Palm Drive, 
Arcadia, Calif. 

States represented: California and 
Nevada. 

NORTHWESTERN SECTION—Chairman, 
Everill W. Fowlks, Oswego, Ore.; Secretary, 
Sherburne W. Heath, Jr., VA Hospital, 4435 
Beacon Avenue, Seattle 8, Wash. 

States represented: Idaho, Montana, Ore 
gon and Washington. 

ROCKY MOUNTAIN SECTION — Chair- 


man, Harold Dinken, Denver, Colo.; Secre 


tary, Jerome W. Gersten, Univ. of Colorado 
Medical Center, 4200 E. Ninth Avenue, Den 
ver 7, Colo. 

States represented Arizona, Colorado, 


New Mexico, Utah and Wyoming. 


CENTRAL SECTION — Chairman, Ralph 
FE. Worden, Columbus, Ohio; Secretary, 
Frederic B. House, 1942 Steere Place, Ann 
Arbor, Mich. 

States represented: Illinois, Indiana, Ken 
tucky, Michigan, Ohio, West Virginia and 
Wisconsin. 


SOUTHERN SECTION Chairman, Lt. 
Col. Charles D. Shields, Ft. Sam Houston, 
Texas; Secretary, Duane A. Schram, Gon 
zales Warm Springs Foundation, Gonzales, 
Texas. 

States represented: Arkansas, Louisiana, 
Mississippi, Oklahoma and Texas. 


SOUTHEASTERN SECTION — 
Chairman, George D. Wilson, Asheville, 
N. C.; Secretary, Herbert W. Park, Baruch 
Center of Physical Medicine and Rehabilita 
tion, Medical College of Virginia, Box 47, 
Richmond 19, Va. 

States represented: Alabama, Florida, 
Georgia, North Carolina, South Carolina, 
Tennessee and Virginia (D. C.). 
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For Over Years 


. . » Hanger Prosthetic Appliances have given satisfaction 


to thousands of wearers. These people, once incapacitated, 


have been able to return to work and play and to take 
part in the everyday activities of life. 


The first Hanger Prosthesis was manufactured in 1861. 
Today the Hanger Seal is a symbol of the pride we take 
in our long tradition of help and hope to amputees. To 
them, and to all, the Hanger name is a guarantee of Com- 
fort, Correct Fit, and Fine Performance. 


Hanger 


ATLANTA 1, GEORGIA 
BALTIMORE 1, MARYLAND 
BIRMINGHAM 1, ALABAMA 

BOSTON 16, MASSACHUSETTS 
CHARLESTON 2, WEST VIRGINIA 
CHARLOTTE 2, NORTH CAROLINA 

CHATTANOOGA, TENNESSEE 

CHICAGO 5, ILLINOIS 

CINCINNATI 2, OHIO 

COLUMBIA 5, SOUTH CAROLINA 
COLUMBUS 8, OHIO 
DALLAS 1, TEXAS 

INDIANAPOLIS 2, INDIANA 

JACKSONVILLE, FLORIDA 

KNOXVILLE, TENNESSEE 

MEMPHIS, TENNESSEE 

MIAMI 37, FLORIDA 


MOBILE, ALABAMA 
MONTGOMERY, ALABAMA 
NASHVILLE, TENNESSEE 
NEW ORLEANS 19, LOUISIANA 
NEW YORK 11, NEW YORK 
OKLAHOMA CITY 3, OKLAHOMA 
PHILADELPHIA 7, PENNSYLVANIA 
PITTSBURGH 30, PENNSYLVANIA 
RALEIGH, NORTH CAROLINA 
RICHMOND 19, VIRGINIA 
ROANOKE 12, VIRGINIA 
ST. LOUIS 3, MISSOURI 
SHREVEPORT, LOUISIANA 
TAMPA 2, FLORIDA 
TOLEDO, OHIO 
WASHINGTON 13, D. C. 
WILKES-BARRE, PENNSYLVANIA 
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TIME-SAVING DIATHERMY 


OW EFFECTIVE 
EASIER TO ADMINISTER 


Give YOUR patients... 


ijt _, MAXIMAL comfort and satisfaction. 

| SYMBOL OF DEPENDABILITY AND PERFORMANCE! POSITIVE therapeutic advantages. 

! 

APPARATUS | THESE COME WITH EVERY 

! 


{Model SW660 DIATHERMY 


THE LIEBEL-FLARSHEIM COMPANY 


CINCINNATI 15, OHIO 
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BIRTCHER 


S. W. Diatherms Have the 
THREE-WAY 
TRIPLE INDUCTION DRUM 


The Triple Drum is adjustable for both 


convex and concave surface. 


The Triple Induction Drum provides safe, effective appli- 
cation to all parts of the body and may be adjusted to 
conform to every contour — concave and convex. 


Be sure to see the 


Birtcher Challenger 
or Bandmaster before 
ry you buy any short \ 
Triple Drum goes around shoulder, ¥ . ve diatherm for \ 
applies heat on three surfaces. office or clinic. NS 


Literature on request. 


Illustrated booklets “The Simple Story of Short-Wave Therapy,” “The Large 
Area Technic” and Illustrated Treatment Chart are available... simply fill 
in and mail the coupon. 

To: The Birtcher Corporation, 


4371 Valley Bivd., Los Angeles 32, California 


Triple Drum may be adjusted to cover City moe State Pe 


knee and areas above and below it. 


THE BIRTCHER CORPORATION + 4371 Valley Blvd., Los Angeles 32, Calif. 


ALL 
| 


